Welcome To The '68' Micro Journal - - - and 
A New Era In Microcomputing. . .The 6809{ra 



During tNe nem fei^iFtont^s we will be 
describing the most exciting new develop- 
ments in the microcomputing world starting 
with the MP-09 processor bbard. Th6 MP 09 
replares' the A, or A2 card in any SS-50 type 
computer The Motorola 6809 is an advanced 
micrprocessor that is both faster and more 
(lawerful than its 6800 predecessor. 

The MP 09 processor board featores the 
6809 microprocessor, 2K byte monitor, 
socket provisions for 8K of 2516 (5V 2716) 
pin compatible PROM, F?OM or FfAM, paged 
memory addressing, extended addressing 
capability, baud rate clock, full address, data 
and control line buffering. 

The 2K byte monitor is similar t# 
SWTPC's DISKBUG and contains a disk 
boot for both the MF-68 Minifloppy and 
DMAF 8" floppy disk systems. 

Maximum RAM capacity is irtcri&ased 
to 56K bytes. The lower 48K is reserved for 
user memory, and the 8K block from 48 to 
56 for the disk operating system. A multi- 
user,, rnultffaskjrip version of FLEX will be 
availaWr 6869 systiimt. 

Delivery for the MP 09 processor board 
should start in March, 1979. This date is 
based on Motorola's projection for produc- 
tion quantity delivAery of the 6809 micro- 
processor. 

The 5V2" X 9" MP-09 processor board 
is avaitabl^ k) kit and assembled form. The 
kit sells for $175.00 and assembled it sells 
for $195.00 ppd, in the Continental U.S. 



HARD WAR B F E ATUflES 

SWTPC SS-50 bus compatible 
Paged memory addressing 
Extended addressing capability (up to 
256K bytes) 

ARCHITECTURAL FEATURES 

Two 84iit ^^m^tors can be conca- 
tenated to fofffi 0TO Ip-bit aocymu- 
lator 

Two 1 6-bit index regrsl^rs 
Two 16 bit indexable stack pointers 
Direct page register alios direct addr^- 
sing throughout memory space 

INSTRUCTION SET 

Extended ririge branches 
164)itari\hm#i£ 

Push/pull any register or se| of litgi^teiil 

to/from either stack 
8x8 unsigned muMpJy 
Transfer/exchange any two iPefi^is 

equal size 

Enhanced pointer register manipulation 

ADDRESSING MODES 

Afl MC6800 modes, plus PC relative, 
extended indirect, indexed rndHrect, 
and PC relative indirect 

Direct addressing available for all mem- 
ory acc^ ing#ff€ti€rns 

Index mode options include accumula- 
tor or up to 16-bit constant offset, 
af?d auto-tncrement/decrement (by 1 
or 2) with any of the four pointer 
registers 
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Technical Systems Consultants, Inc. 



TSC, Technical Syslems Consultants, is 
Ihe soflware company for all the newest, 
most innovative ideas in computer 
software. TSC builds a variety of pro- 
grams, packages and games so you can 
get down to business or just some fun. 
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Text Editing System 

The most complete and versatile editor 
available lor the 6800 and 8080 micro. 
?he system is tine and content ortenled 
for speed and efficiency and features 
such commands as block move and copy, 
append and overlay, as well as string 
manipulators. The 5800 version requires 
5K beginning ai hex. the 8080 needs 
6K starling at 1000 hex Both should 
have additional file space as required. 



Text Processing System 

As a complement to the Edftor, the 
Processor supports over 50 commands 
for left, right or cente/ justification, titling, 
paging and general text output formatting. 
A loop command is avaifabfe for repeated 
formatting jobs such as form letters. Also 
included are capabilities for macro 
definition to build special formatting 
commands. The program requires about 
8K of RAM and previously edited text. 



The Mnemonic Assembler 

Th« ideal addition to the Text Editing 
System, together they form a complete 
program development center. The 
Assembler Is one of the most versatile 
available and alfows for easy adaptation 
to most systems. The Assembler Is many 
times faster than other resident assem- 
blers. Requires approximately 5.5K plus 
fila end ^yml^l tiit@ $i|ieer 



SL68-24C 
SL6e<24P 
SL68-24D 
SL66-24F 

SLeO-10 

SLeO-lOP 
SL60-10F 



6600 Text Editing 
Syslem 
w/casselte 
w/paper lape 
w/mtni Rex disc 
w/filex disc 

8080 Texl Editing 
Syslem 
w/paper tape 
w/ CPffA disc 



Space Voyage 

SL68-5JC w/cassetle 
Si|6?SyP w^puper tape 
^ii)<4F w^iper lape 

6800 Disassembler 



sy;68-2ii^ 



w/pipir tip# 



$3o:i5 

$31.50 
$31.50 
$50.00 

$28,50 
$37.50 
$40.00 



$1p.^S 
$10.00 
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SL88-29 

SL68-29C 

SL68-29P 

SL68-29D 

SL66^9F 



6800 Texl Processor 
w/cassetl0 
w/pap^r tape 
w/mlni fie» disc 
w/flex disc 



$32.00 
$36.95 
$40.00 

$4iqii0pr 

mMd 

$32.00 
$41.00 

$^0^ 



Micro BASIC Plus for 6800 



SL68-19C 
SL68-19P 



$22J& 

i2ij& 



SL80-11 8080 Text Processor 
SL80-11P w/paper tape 
SL80'11F w/CPAMdJsc 

Relocator 

This self-prompting, easy to use program 
reJocates object code In RAM or from 
tape. Complete instructions included for 
making the TSC Editqi Bn§ Is^^emM^ 
or Editor and Text Processor co«^§tcibri'l. 
(As sold they reside in the saitie^i^ ) 
Jiist over 1 K in length. 

SL88-28 8800 Relocalor 
SL66-28C w/casselte 



SL80-19 
SL8Qi13P 



SL68-28 

SL68-26C 
SL68-26P 
SL68-2^D 
SLf8-26f? 

SL80.12 

SL80-12P 
SL80-12F 



6800 Mnemonic 
Assembler 
w/casiclle 
w/paper lape 
w/mini flex dime 
w/flex disc 

8080 Mnemonic 
Asaembfer 
w/peper lape 
w/ CP/M disc 



$23.50 
$30.45 
$31.50 

f3ViP 
$50.t)0 



$ 8.00 
$14.95 



$25.00 
$34.00 
$40.00 

Alt programs include complete source 
lisling. Cassettes are In the Kansas City 
stancrard^ldrm&t. 

All orders should Inctude chedc or mondy 
order. Add 3% lor postage and for orders 
under $10, please. adil ft ior handling. 
Send 25i tor a cornplete WfUh^a.w 
catalog. 



6800 Floating Point Package 

SL-66'4 Floaling Point 

Package $6.50 
SL68'4P w/paper tape $9.50 



Technicdi Systems 
Consultants, Inc 
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'68r Mjero Journal 
3018 Hamill Rd. 
PO Box 849 
Hixson, Tennessee 37343 

Copyright © 1 978 by *68' Micro Journal, Hixson, Tennes- 
see a7343 

'68' Microjournal is published 1 2 times per yaar, Second 
class postage ^eiiding at Chattanooga. TOTne^ee. 
Address corrections are requested. Return pgs^ge 
guaranteed. Postmaster: Send form 3579 to '68* N4icro 
JournBl, PO Box 849, Hixson, Tn, 37343. 

Subscription Rates U.S.A.: 
(Special Charter Rate) 
1 year $10.50 

2 years $18.50 

3 years $26.50 

Liletime $125.00 (one-time pafment) Twice rate shown 
above for Air Mail/First Class anywhere in the U.S.A. 

—ITEMS SUBMITTED FOR PUBLICATION — 
(Letters to the Editor for Publication) All letters to the 
Editor' should be substantiated by facts. Opinions should 
be indicated as such. All letters must be signed. We are 
interested in receiving letters that will benefit or alert our 
readers. Praise as well as gripes is always good subject 
matter. Your name may be withheld upon request. If you 
have had a good experience with a 6800 vendor please 
put it rn a letter. If the experience was bad put that in a 
letter also. Remember, if you tell us who they are then it is 
Grtnly fair that your name*rfof b^ withheld. This means that 
all letters published, of a critical nature, cannot have a 
mm^ withheld. We will attempt to publish verbatim' 
letters that are composed using good taste.' We reserve 
tbe right t« define (for '68' Micro) what constitutes 'good 
taste.' 

(Articles and items submitted for publication) Please, 
always include your full name, address, and telephone 
number. Date and number all sheets, TYPE them if you 
can, poorly handwritten copy is sometimes the difference 
between go. no-go. All items should be on 8X11 inch, 
white paper. Most all art work will be reproduced photo- 
graphically, this includes alt listings, diagrams and oth6r 
non-text material. All typewritten copy should be don^ 
with a NEW RIBBON. All hand drawn art should be 
on white paper. Please no hand written code items over 
50 bytes. Neatly typed copy will be directly reproduced. 
Column width should be 3V4 inches. 

(Advertising) Any Classified: Maximum 20 words. All 
single letters and/or numbers will be considered one (1) 
word. No Commercial or Business Type Classified 
advertising. Classified ads will be published in our 
standard format. Classified ads $7.50 one time run. paid 
in advance. 

Commercial and/or Business advertisers please write 
or phone for current rate sheet and publication lag time. 
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HHH ENTERPRISES 

UUashington D.C. Area 
6800-6809-68000 Supplies 



We keep 
hardware and 
68XX(X) CPU's. 



abreast of 
software for 
Wt3 deal in : 



Oimi^ (the very best), 
Smoke Si(?nal Proadcas t inir , 
Microware, Microworks, 
Ouill, SuTimarraphics BitPad, 
Cherry Keyboards, Lesecjex, 
Geor*fia Maffreti#s, SWTPC , 
SylvanhillSi and many morei 

We sell interfaces for: 
A/D, D/A, Thermoi? raohic , 
Graphics, Sense, Plottin-^, 
Television, Printers, etc. 
- Also Special Software. 

We are a small company 
that has done only 6dXX work 
since 1975 . try to stav- 

on top of all the fteu 
de velopements and we knou 
what wor ks and ^ hmfc doe sn ' t • 

*» OEM PRICES j^VArLAELff 
»** PERSONAL SERVICE 
CALL US AT 301-953-1155 

HHH ENTIlRPRISES 
BOX 

• LAUREL, MO. 
20810 



We have pat 
backspace on Sno 
mm Miniflex(?) 
ru^ Smoke dos w 
run Smoke dos o 
time of day 
compiler, for mix 
on- yx»*jr Smoke, 
your BitPad with b 
many more, Some 
pprblished in ' 66 • . 

Member of S 
FSMRE. 



ches for 
ke dos ^ . 2 , 
on Smoke , 
ith RT-68, 
n WSlif) , 
for Basic 
ed drives 
for usin^ 
asic, and 
will be 

MUG, ULC, 





SSaO OWIMERS 

At last a real world fully addressable SS-50 
contro] interface. Control robots, appliances, 
organs, solar devices, etc. Applicatjons limited 
only by your imagination- Easy to use with ma- 
chine language as well as basic. Fully buffered 
board plugs directly onto mother board and re- 
sponds to any address defined by jser, 8 fast 
relays latch data while B opto-isolators allow 
handshaking capacity. |^|^ S38 00 

Assembled and tested S1 25.00 



EXTEIMDER 

Extend both ihe^SO and 50 pin buses In SWTP 
6^ Both for $19.95. 

Visa & Master ChafQe ' Arez. Ree add 5% SaCas Tax 

WRITE Fan DETAILS 

TRANSITION ENTERPRISES INC. 

star Route, Box 241. Bucket. AZ 8^326 




6800 AUTOMATIC TELEPHONE DIALER 
PROGRAM $9.95 postpaid 

Have your 6600 system dial your phone • Uses 
only 5 external components • Stores ^0 variable 
length phone numbers • Operates in less than )K 
byles of memory 

Includes: Paper tape rn Mikbug^ formal and ob* 
jecl code • Circuir diagram and rnstructions 
• Instructions (or adapfmg lo other 6800 systems 

6800 TELEPHONE ANSWERING DEVICE 
PROGRAM $4.95 postpaid 

Have your 6800 system answer your phone and 
record messages automatically. Compalible w«fh 
any 6800 system. 

Includes: Assembly listing and object code • Cir* 
cuit diagram and instructions 

Write to: SOFTWARE EXCHANGE 
2ft81 PETER BO RO 
W. BLOOMFIELD, MICH. 48023 

Ufcbyg* tt ■ r«gi»ttf«d iTMlcfikiii of Mo«ontii Int. 
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LETTERS 



n w iH mm 



Don VilU^a 
OiMr Hon, 

Vour lat.t:«r onna^fin^ tb« 68 Micro vsa Intdrosclnv And I'd ^nxLou* 
to Xrov wTk»n pi>t> Ilea Clan wAll b« ■CArtlnV. Tho ^MiM of apl«c-* w«a Sult« 
A *«c£ock for tlw Moo *n<1 (ho •Jowtm)** of tho s>fT Kmc not he.iwd pra*at* 
tb« chl^ A* n\*ch «■ U Im» (taaaivod. tfM pr«til«Hs with the Attair ABO alao 
C9ntri;kUt«<l, I aiwlMict. Co dlaravoc anan^ )«(2>bj>iata with t.h* 6M0.«»agaln 
wtf airly. 

1( you rwi Into ^ fiSOO Orianlad proqraiia vhUh iit^9ht tx l^x^llahable, 
ptoaas ke^ In wlrut kKat Inatanc SofCwato la analoua to •(«9>ort Cho 6000. 
SO rAr> out of •ov«ral huMrad br«4ir«M lufcnKt*^ for P\ttillo*tioni owky a 
v#ry 'aw mvo »*«n for 6$o0 ■y«t«M»<4P«rhapa thr««. Aa w* pcmr forth our 
pvogranw |rjf» ^aoputer ^^oraa and (Sea via twiil orter. thia ooana c^t 

6a00 ayaftfaa ti^lt ^ «|uiciltly forgot duo CO cha pr«pond#r«nc« of 6tOJ. 
SS80 and eO»0 ha«<>4 f'OyrAM. 

kM*ro anxlotiir al«o, to TimJ hotibyi«tB vlth tha aqulpmnt altd tlas to 
LfAOaldto TAS-aO artd I'Br baaad pxo9xan for ua* en 6000 ayataaa. It wo cat) 
tKcA to piAllah4 I'll bo Mlvd lO aUf^rt. the 6800, 

Rogaida . .M&yrur 
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kilobaud HUfOcoai^tl«c 
^«girborau«t., Mi 0}4)« 
A(l«nCloni Nr« tHyna Craan 



Thank y«J for your Ult^r of tti» 72d or Awmyi^ )*lrro Jtflireiwl vkwvwt^ 

b« owe by Alt laitor part or chfi» wnrli. 

I can wf\ agra* with yeui concerning tti« aptbacV. to ctia 6S0Ci, by lUa dairlno 
Uf $|!h*re» l^vtftt aore alronitiy do I tflaaJ(roi>, BofKornlnn your 4lle|«d «l<MM|ea(i 
of tha SVrfC. Kot MVl^ la tha SUti^C not alow. It la vory daptn^U^lr. (wrr 
l^imi 1 CMi aty f»r na« aen-6ada ««c*^lnas, Lapaetally tttd'ba uatnn x\ym. fJoO 
- It Tlvy, uaar l%sr 
J a down to a ■ " 



&Dw«[ here at 
tpirenlt it bnlJa 



tlitf afid amneh 
I d'fffar^hca hi>twaan toola and ioya. 



Tht probloBO wich tha Aleak r b»0 wrrr In no way raliitad CO xVvt 
waa yaoxXj daalidcd ecxl \xVt United In ll*a ulllUaclOK of 
tAOtfld hitvt fallad with any Mrroprocoaaor chip. 



1K« 



Tlie SpKara 
4of(wAr« 



Kara altuatton vaa anacvf^at (Mfa colt<>l*x. «aalC«illy th« I«c1t of 
factory aupporl and aKa)n tha poor utUz^i-loa of K\\e ft^no, all 
gtf <o tha SpKara faLiura, Aa a aattar of laf«tfttt ioj> , wa Tiava 
WB hoiallhw ^nhsra aVataB. lath runnlnlfc all frSOO aaflwaF* 



w<ft(v«»u\«a> \a «ria «pmT« iBLAut*, a ■at.^vr wt uiioiw «o|^ « wa riava 

locally, tvo healthy Sphere ayatea», lath runnlnll all ^900 aoflwar* *,^A 
driving ;^VTP|: duftl flopipy dIaU ayataaa, Wt hava a aeri*a of artlcira 

eomlitf on tha naraaaaary «o<R||acaioo« wbicb la very alapta to iBfIeimvt< I 
odllava <t»ie tha 6^00 la ao honeat Jt could nirarly r« conn0^t«<t a hcnr] ^f 
<liUk«n noodle IclV. 

Tlie Strrrc la not alov. lha bASIC thay fumlah tal practlr^liy no cone) la 
alowcr in opetatlMi than i««a cthart. thae i% tha najor dlaadvanta(l<'. TV 
ra«Kon bairn la tb^t i', oper^L<:a In Ki and carrlai th« pradalov factor to a 
higher da{ira« lha» aoac of tha ^fiaati' v»rftlt>na of BASIC. For m 
dapandblllty. taaa cf pray r««(mln|;, prccialon and paacafwl nlthta of alaop ar« 
lar o^ra laportant* t%orf aro nvw and C0»lTJt aoor, othrr vcratona of VASIC 
Cinkafpratar or conpiXar) . written to out 6S0O Pichlnea, Ihit equal 

a^lhlnl avdMabl* ink aiJc«'oco«iputora. 



Aa you can e«ll 1 like (ha MOO, J do not bel|pv«' IhAt any acheiie or 
itlHnit ioftwara 1« ibout to cauaa tlia MQQ to ba «ulrkiy forgotten. Iho 
laval of loftwaro praaantly Avallabia frea ooae aofewarc vaitdora la on aboul a 
par with wK«t ooae A0OO uaarp had ewo' ya«r« afo. trivial gaaaa anit, «p<^allad 
tivolfiasa aofewara leaded frc^a ta|e. ^i^fl \m*f mnHeli ani^iif frMb^lthil 

la neodad. Maybe aoaeday th# lappllaace aachinda' can do Ibe lob, hut t den'i 
bn«w of any that i:aii now. 

in viaw tho thlnt that «pat Kurta tb* ^000. and atiy thing atf*. la aoaa 
of tha unlnfotbad ^Dooaaday Propheto' , who apr««d their dire predlctioni 
without any tiaaia oi fact or kDowlrdt«< 

HianXa alatn for your latter. If you era ever dcnm thla wey* pla^^e <lrop 
by, The coffa* to alwjya liot and are all In thla Uraat hobby of analKt) 
eoapvcara eogaeher, Naybe v< could kUV It around aoae ■ora>. 




1 \M ^er^lcK Mo«d. 
Sol ihuU, 



ViUl^ai Oatl^Coor iilvlslon 
HMllidfit Pebllibioc libe. 
Wi% fiaftUl Mo««i 
Hltaon tt> 



S^ Cttot>«r 1 ,7ej. 



*Ul\y thurlcp Tor yogr l«tter a^ilch I received ehi« aornl^. 
2 Dan only aay ^hat i aa a<trFTl>e4 that a aa^nVlna aoch aa >0-jr* ha a not been 
atjirtad aooner. t a^ eruly eori«inc«il that aith the fio«Plb)f atctplion of ttt« 
6909^ t^« UOQU ia the ^aat mll-roi^nd proce^aer on tlia oarxtt. 

YoLi o«J be Interaptad to Knov that ih* ooM ta probabl^y tha 
Mat , popular pro<miaor on thla aide of tha Atlantic (at l*aaat in tai^a of 
tjttfat ahact tha ohAiea ot pfocaaaos 1« intaR«at to thi i^reHaaar la. not 

tha tdS-ftO) 

ilaarata with od the alata or the 

*" — — — ^- A -..^j. hara. 

Lloltyl 



ihllat I oan only coaafaarata with oD tha alata of 
dollar. It dots Han that yvur Journal la rat? ettraotlvaly prlord over 
1 aussa^t that you opproaah tha felloalo« aho alffht s&va JIM lOda publli 

Tha Aaataur Computiir Club. 
7 uordella, 
■•aor» Vn^l^Ad. 

POraonnl Coiputar world i^atir)^ 
^ irtitbour^ Gr«vaj 
London t2r IngliAd. 

Froctle^l coaputiR,, 

I all! Certainly «iva aare tiuui a littla tltought to the 
qoaatlon of ao artiela for you ■ b»««rar. tlaa la a Uttla tifthl hart, to tha 
aateoi tMt «y (MO tyataa abloh I aiartad a y«ar a«o U ooi >at riniabad, 
lat olOAO «oH|in«' Karartimleae, 3 alLl do baat. 

Bpftt ilahaa for yovr antarprlaoj 



tOtfpa ailtear aljfj 



P<, «^ pol bPwa a «yfltfa ahan ooatrlbutlhg autbora «M a (Vaa astbacrl^t lon. 
ta a aex. Of ona per >a«^ par author* tha rofuiti al<tht ba quite Intaraatlog 
M>d you could radwoa ttva auttvr'a fee a alicfitlv to vav t^r 11. 

FROM NOEL J THOMPSON 

HAWAII INSTITUTE OF GEOPHYSiaS 
2525 GOIUIEA ROAD 
HONOLULU HAWAII 9^3^! 
OCT 3 1 7« 



* It) DON 
JOUnNAL 



WlLLlAWiS, PVBLISHER '68- 



* C0NCIUTUi.AJ10NS ON YOUP. DEGIi^lON TO 
I'UDLISII A .fODlU^AL FOR m 'FORrDER 
0UrCASl>5' IN THE 6800 WORJJ). WE iLWE 
WEEDED THIS FOR SOME TIPD':. SEE!t5 L[KE 
MOST EVERYBODY ELSE Jl.HTS ON 'IHE 
'ODSOLITE {^0^ HiVNDWACON. 



* ENCLOSED IS Vi YEARS VOKTR OF 
YOU L;\ST AT LEAST THAT LOMG f 



% mm NOT BAB'miTlNG A HARRIS /6 OH AN 
HP 2000, I WORK WITH JTY OWJ« 6»(M> SYSTKH, 
CENTERED AUODND THE AMI PHOTO SERIES. 
THIS AMI EdlJIPHENT IS MOST VERSATILE, 
MOST DEPENUABLK, AND VERY DEL ICHTFlJl.- 

niE BUILT-IN PROM-HUIWER FACILITIES 
MAKE ME A BELIEVER IN EPROMS. FDVWY 
]U)UTINES BECOME FIRrHiyAHE. ALWAYS 
PRESENT, ALWATO INSTANTLY AVAILABLE. 

niE SOFTWARE SUPPLIED OK THE AMI 
J»R01t) ROM INCLUDES 25 FORJULIZED 
Sl/JIROUTINES. FROM PRINT ROimNES TO 
MULTIPLIES TO PUSH- ALL-PULL- ALL . THE 
PERMANENCE AND DEPENDABILITY OF THESE 
HOirriNES MAKE THEM A PART OF ALL 
PR«GR/\MING. 

THE AMI PROTO ROM OPERATING SYSTEM 
IS SO FAR AJiEAJ) OF MvU^Y OTHERS THAT ITO 
A SHAME (T liSNT AJJVERa* li^ED . THE ROM 
CUNTAINS MOV^BLOCK. BURN-EPROM, LOAD 
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FROM LTROK, BE rPEH WEHORV (:HANi;E - IlUN - 
HREAK - DISPLAY FACILITIES THAN HOST. 

5l5 TIIEH THEJIE IS TIIE Art! P1\0T0 ASSEWRLER 
ROK, VrHlCH YOU JUST I'LUO IN i\F'Hm 
SPEND IWC IT S ALWAYS THERE. IT 

ALWAYl^ VOIIKS. IT DOtSN'T HAVE LABELS » 
HUT IT UNDEILSTANDS THE CORRECT ASSEIfflLER 
LANCUAGE. AND IT ACCEPTS STRAIGHT MEX» 
AKY NUIU3ER OF HEX PAIIiS PER LINE, 
WITJIOUT VAJUUNG, INTEKWIXKH Vvl'm THE 
ASSEMin^ER L^VWGUAGE. 

* r AJl SURE THE AMI SERIES OK 6«00 
EaUlPHENT IS NOT AS WIDELY SOLD AS IT 
SHODLU HE. BECAUSE TifE ONLY y\DS YOU SEE 
FOR IT AWi ONE-*LIN^JM^. IT DESERVES MUCH 

mm A'rriiNTioN. peiuiai^s your journal 

vriLL hE THE Pk#VC)i, 

* Ti#E vKm irvAiL*\i*iLiw err an 
iwsTAMT-EFiibfr H^mo ON vfY i\m t^mrm 

HAS CAUSED IT TO HE THE SYSTEM OF Cll6ll5E 
FOR A FEW SCIEMCE PROJECTS HERE IN OtJR 
GEOPHYSICS llli:SEy\llCH OPERATION, ^Hm^li 



SOMEOHE WAN'fS A lt/\LF-K OF 
]|IS RCA OR ANY OTHER HOX. I 
A ROW IN THE TIME IT TiVKES 
THE DATA FROM A HOST TO MV 
A150UT rVO MINUTES TO SAY 
Hy\S HROUGIJT PEOPLE WAY. 
TUK <»ii:J4 EPIKJMH ABE SORT OF 



PRl^GRAM FOR 
CAN HjXKK him 
IX) TR/VNSFER 
MEMORY, PLUS 
M3Uim*. THIS 
EVEN TilOUGH 
OUT IN LEFT 



FIELU JIEG/UU)ING COMPATI H IL J TY WITH 
EVWillYDODY I^^SE'S HURNEHS. 

* THE SYSTEM HERE LACKS A DISC B0 FAJ4. 
I'LL SPEND niE MONEY WHEN TnE FIFZLfi 
SETO-FS nOWTJ. MENAMIILK. I USE TOM 
FirniANS TJNY HASIC, WINCH COMES CH 
VARIOUS FOIVK, INCLUUINC A SET OF EPROMS 
FOR TlJE mi SYS'IDM. THIS BASIC DOES ALL 
IT SHOULD. Tt)H HAS EVEN WlirrmN AN 
ENTIRELY WORKING ASSEMBLER 
IN TERMEDIyXTE LANGUAGE OF TliE 
UMlCIl RUNS IN TINY HASIC. 
INCJUilDIBLE WHEN YOU HEAL IS^E 
ARJ:: HO STRi m CAPi\H I L IT lES 



BASIC. YET THE 
y\LL STIllNGS. HIi 



FOR niK 
TINY B/\SJC. 

'nils IS 
THAT TOERE 
iW TINY 
INPUT W THE y^SfiMlMLMA 1^5 
PEEKS AMD PmOm A LOT. 



iK WHAT I WAHT HEKV If^ A BIGGER By\SIC. 
BUT I HAVE MY LIST OF llEttU I JHSNENTS . IT 
MUST BE EPIIOM-ABLE. IT MUST HiVNDLE 
STRINGS AND SUBS'nUNGS. IT M^iST BE 
WORKy\BLE IN HIGH MEMORY. BECy\USE I DON^ T 
WAWT THE EPROMS IN LOW MEMORY. 

PLEiVSE DISCUSS IN YOUR MAGAZINE 
hMAT CAN BE DOME WITH EACH OF THE 6UU0 
BASICS IN THIS REGyXIU), ESPECIALLY THE 
NEED TO BE EPROIl-AHLE- YOU SrjTIE «jp*T 
TELL FROM HIE TINY ADVERT ISEMl^KTS. 

.lUS-F AllNiOUNJMWMC flWr A SQ^TWAip: 
PRIODUCT IS 'FOJl YOUR SWTPE^ OR TilE L li€E 
MISSES A GOOD PART OF THE MARJQCT. 

* YOU INDICy\TE AN INCLINATION TO HIE 50 
PIN BUSS. riL\T S FINE. BUT PLEy\SE START 
BY PUBLISHING THE 50 PIN BUSS. I HAVE 
NEVER SEEN IT, HAVING MISSED THAT ONE 
ISSI/E OF AN EAIH.Y MAGAZINE W3^ERE I IIEAR 
IT Wy\S ^ISCJ>SSED IN DETAIL. 

^ THEN FOLLO^r niAT W ITJI A DiJJplSSIpN OF 
ns COMPATyXBILI TY WITH *IHE BUSS, 
WHICH SnOULDNT HE VERY DIFFERENT, if hl^ 
MUST ALL HEW TO ANOTHER ' DEl^ltCTO 
ST/iNDARD* 50 PIN BUSS, LETS HEAR ABOUT 
HOW TO GET THERE. HAVING THIS y\T HAND, A 
WHOLE RAFT OF PRODUCTS ALREADY Oil THE 
MAKKET MIGHT HE PLUGABLE INTO ;IN 
EXTENSION OF AMI EQUIPMENT. 



* THE MAGAZINE TRADE HAS WANDERED OFF ON 
TWO SEPA3L\iT£ WAYS, LE/WING A G«EAT OAP 
IN THE MIDDLE, 

ON THE ONE IMIiD, MIZ HAVE A 
CONTINUING DIAJ-OG ON NEW LANGUy\GES , SUCH 
AS LISP. DISCUSSED BY GUYS WHO TOOK 
COMlMLEll THEORY IN COLLEGE. 

ON THE OTHER HAND. CRE/\T .IMOIJin^ OF 
PAPEIl DISCUSS SPECIFIC SYSTEMS, AND 
SPECIFIC PR0DUC'I>5 TO l^G INTO HIOSE 
SYS1EMS, AS THOUGH NONE 0F THEIR REyVDERS 
YET ANY' imUDWAllE, ylND HlEY AlUi! yVLL 

CO TNG OUT TO BUt A Ny\ME BlUND. 

niK GAP IN THE MIDDLE SUIHlOJJi^iDS 
THOSE OF US WHO ALREADY HAVE SOilETHINC. 
NOT THAT BRAND. OR MMO BUILD OUR OWN. 
NOT EXiVCTLY LIKE SOME BR/^ND, THAT IS. 
IHE DETAILS* AlUi: HEIRG NEGLECTED y\T IHE 
Jli\HJ)tlAil£ LEVEL, 

* A SIMILAR SITUyVnON WOULD EXIST IF 
niEm WTRE PUBUCyVnoNS ON AUTOMOUILES 
WQlit mhK. AND PUBLICATIONS ON WHERE TO 
Cq ON -YOUR VACATION. BUT NONE ON KEEPING 
YOUA cm i^l^l NG . YET IfAG^VZ I N ES L I KE 
POplfLi^ NECHANICS CO OJ^ AND ON VERY 
SIMCESFULLY, «DUGHT BY THOSE WHO WANT TO 
KMOlf IHE ll^-BfrTWISEN. 

* BEST OF LUCK IN YOUR VENTUJU^ 

NOEL J. nRlMJ'SON 
UN I V HAWA I I GEOPHYS ICS 
252^$ COJUIEA RO.VJJ 
HONOLULU llAWAJ] 



FLASH * * 



At 10:20 AM on February 2, 1979, the first 
6809 to be installed in a complete systenii 
was reported fioui San Awtonio, Texas, 



SWTPC announced that it worked 
anticipated. 



as 



Watch for an early review of the new 
SWTPC MP-09 system board, running on one 
of our machines. 



EPROM PROGRAMMER 




StHwara «voHflbl« lof F.l, 6100, 1010, 
BO$y I'iO, 6502, KIM-L 1102. 

Thtt EP^2A'79 will program th« 2704. 2708, 
TMS 2708, 875S, ^fd. J MS 2516* TMS 2716. 
IMS 2532, and ^732. PROM typ0 ii Mkcted by 
o personality module which plugi into the front 

Ihff'progrommar. Powtr r«quir«mfn1$ ore 1 15 
VAC. 50/6P HZ ot 1 5 watts. H ii supplied wiiH o 
36 #)<fh ribboft-cabitt (1 4 pin plusHor connecting 
to microcompulttr. R«<tgirtt^ 1 Vt WO porit. 
Afi«mbl«d and tested $145. Piu* $15.25 for 
•ach per»onoUty moduk. Sp*€i^ ioftwar«. 

OPTIMAL TECHMOLOCY, IMC 

ilMt WMd 127, Ewlytvliti V». 22fl6 
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EDITORS REMARKS 



This, the first issue of '68' Micro 
Journal y is the t)eginning of a long and 
exciting experience for myself and our 
worldwide associate editorial staff. 
Coimnentrlng a few inonths back we began t*b 
appoint domestic and foreign 'As^ciate 
Editors'. They bring a background of 
experience and knowledge to our ranks that 
will enrich us all, as the months pass. 
W thfem I want to express my heartfelt 
thanks, for undertaking this task. By 
their experience and guidance we all shall 
profit. 

From the start we know that without 
good material no magazine can 'RUN*. It 
is our dedicated promise to you that we 
will briilg yuu more solid 68iO material, 
eadi month, than previously available. 

First I want to p^rsona}^ly thank each 
of you for your support. Without the 
advance subscriptions (far more than we 
ever hoped for) and the support of the 
advertisers, we could not have 'booted 
up'. Let no one doubt, WE ARE FGTR REAL. 

It is my intention to send you the 
spectrum of 6800 material. This magazine 
is for YOU. If there are things you do or 
do net like about '68' Micro Journal, let 
me know. I need your input. Our 
advertisers need your support. Let them 
kjnow yo4i resd '68' Micro. That way we aj.1 
pirof it . 

As you can plainly see most of the 
ot;her small Qomputer magazine^ arc tending 
to cater more and more tt the SlOO bus or 
the burgeoning 'appliance machine' market. 
Hard dollar facts dictate this. This 
could have left the 68M use^s 'out in the 
cold'. As time goes by, faster than you 
might imagine, it will be more apparent 
that '68* Micro Jqurnal came at the right 
time. 

The myth that the SlOO bus and 80 type 
CPU are the standard is fast crumbling. 
Those who ^ut the 6S0© to critical us:age 
will verify that we have the best combo 
going. Who needs 413 different breeds and 
kinds of memory boards? I much prefer one 
or two that work the first time, cost less 
€fnd hang in there year aftec year. They 



talk standard, we have a standard. Ours 
all fit the same bus, know all the same 
signals, give th« B^mt dependable results 
and can be purchased knowing, that they 
will perform as expected. The 6800 user 
now has a better choiee o4 hardware and 
software than any other gjpup of micro 
eompdter end users. Check with some of 
your buddies who run (sometimes) the other 
brand. Kinda makes you feel good, doesn't 
it. 

We need good material. Only you can 
supply that. We need sofrwar^ and 
hardware type articles. Hints and kinks 
type material helps us all. If you have a 
'fix' of any type, let us loiow. This can 
save a lot of hoyrs pouring over technical 
d^ta by Chose who are just beginning or 
are not technically bent. If we all 
cooperate '68' Micro Journal can be the 
focal point for all who etijoy^ this great 
hobby. We will award subscription 
extensions, for material accepted, up to 
the 'Life Subscription'. y^n not only 
help yoftrself hut others When ydu 
contribute. No material should be 
considered too trivial or insignificant to 
be considered. Sure, we need the heavy 
stuff (for some) bijt remember the 
beginner. One persons 'cake' may be 
another persons 'brick' . A great need 
exists for material for all levels of 
skill. 

As time progresses we will go to four 
color advertisements and all the other 
niceties of normal magaizines. I hatve 
tried to keep cost down to a reasonable 
level. For example; since we first 
announced the formation of '68' Micro 
Journal, papeir pricejs have incre^sed 
thirtefen percent. Lahorr six percent and 
more coming. I need your input, reader 
and advertiser, concerning the quality of 
our effort. Do yo4i want s linker pap^r 
(higher cost to everyone)? Do you want 
lots of color (higher cost to everyone)? 
Do you want cartoons and jokes or 6800 
tidbits, as space fillers? Do you want 
abstract material o'r proven applieations? 
Do you want an expanded classified sectioti 
(for non-business) swaps or un-loads? And 
sd the listi goes on. 1 need to \mow what 
you want. Yqu aja go 1^1 to make the 
judgement concettiing t^tlfe formaJt and 
content of '68' Mic¥o Journal. 9o let me 
know and now. 

jm 



SSI Microcomputer Software Guide 
published by: 

SSI 

A327 East Grove Street 
Phoenix, Arizona 830^0 

Did you ever have this problem? 
You are working on a p-ro^ram and 
you encounter a problem that 
totally stumps youp but you 
remember having read an article 
somewhere that contains the 
solution to your problem. But you 
can't reinember where you saw the 
article. Or perhaps several of the 
cOmput:er Mgazines are asking fom 
to subscribe Cor re-subscribe) but 
you only want to take those who 
best cover your areas of interest. 
I used to have one or the other of 
these problems at regular 
intervals, before I got a copy of 
the SSI Microcomputer Software 
Guide. 

The SSI Microcomputer Software 
Guide claims to be the most 
comprehensive reference guide to 
mic rocomputer sof tware eve^ 
published. That is a statement with 
which I cannot argue, as it is an 
index of over 2000 programs from 
130 different sources with software 
listed by 236 classifications. 
This 12A page book is really packed 
with information; for example, 
there are sixteen entries under the 
heading REAL TIME, twenty six 
listings for PLOTTING, and over 
thirty listings for LANGUAGES. 

The 9^1 Microcomputer Software 
Guide contains Just about 
everything that you could hope to 
know abott^ where to find 
microcomptiler software and software 

^ articles up to the date of Its 
publication. And that brings me to 
its biggest fault; it does not say, 

^ "Volume 1 Gif B series^\ I do\ hope 
that SSI will update this helpful 
text on an annual basis. If they 
do, 1*11 certainly subscribe 
because it is a super bargain for 
$7.95. 

MEF 



MP-09 CPU Board (6809) 

Coming soon for the serious user of the 
SWTPC 6800 Computer are two welcome 
additions. Om, although not an addition, 
actually an upgrade, is the weu 6809 
board. For the user who would like a real 
'weapon*, this will be it. The new board, 
which will plug onto the existing 
motherboard, of your SOTPC, will probably 
be called the MP-09. The MP-09 will sell 
for about $195.00 assembled and $175.00 in 
kit form. Like the MP-A2 CPU board it 
will have provisions for 8K of 2 716 EPROM, 
2K ROM monitor and new control and address 
lines. It should be no hassle to convert 
most existing systems to the new board. 
Some foil cuts and Jumps will be required, 
mostly on the baud rate lines of the 50 
pin portion of the motherboard. Delivery 
is expected in the next month or so, 
depending upon delivery of the 6809 chips. 

Some of the more important features 
include: 

SS50 Bus compatibality 

Paged memory addressing 

Extended addressing to 256K bytes 

Two 8 bit accumulators which can be 
concatenated to form a 16 bit accumulator 

TWo 16 bit indexable stack pointers 

TWO 16 bit index registers 

Direct page addressing throughout 
memory 

Full 65K range branches 

f^Xd unsigned multiply 

Transfer and/or exchange orf any equal 
size registers 

Push or pull any registers from either 
stack 

Enhanced PC pointer control 

Index mode includes accumulator or up 
to 16 bit offset 

Index mode with auto increment and/or 
decrement with all of the pointer (4) 
registers 

When we receive our new 6809 board from 
Southwest Technical Products we will have 
one of the first and most comprehensive 
reports available. Watch for it. 

SWIPC 'Winchester' Hard Disk 

Not to be slighted is the new 
'Winchester' hard-pak drive coming. 
Twenty megabytes raw and 16 megabytes 
formatted, Cal-Comp drive and SWTPC 
controller. 
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On last report it was up and running, 
so yatch for additional information, as it 
becomes available. Ue hope to have a 
complete report on it soon, just as soon 
as we can get our hands on one. 

The speed with which our mailing list 
is growing, we need it* At the present we 
have one complete SWTPC (6800/B, CT-82 
Terminal, DMAFl dual disk and two form 
printers) doing most of our subscriber 
data handling. 

For additional information contact 
Southwest Technical Products, 219 
W* Rliapsody, San Antonio, Texas 78216. 
Don^t wait too long; the waiting line can 
get really streached. 



DMW 




'CACHE' 

Chicago Area Computer Hobbyist Exchange 

CACHE a not-for-profit organization 
announced the following information 
concerning their new 'Computerized 
Bulletin Board System*. This system was 
designed and programmed by Ward 
Christensen and Randy Suess. The system 
requires a 110 or 300 baud terminal with a 
type 103 modem. A€t«r the connection is 
made, type C/R a few times to set the baud 
rate compatibility. The system prompts 
from then on. You may Just get a busy 
signal (we did), but keep trying (we did) 
and you will get thru (we did). 



BOSTON 
CHICAGO 
DALLAS 
SAN DIEGO 



617 963^8310 

312 528-7141 

214 641-8759 

714 565-0961 



We placed a request for a good chess 
game for the 6800. Cot no replies but 
found a very active computer message and 
swap-shop going, 24 hours a day. 

Thanks, Phil Schuman for the info, keep 
it coming. Anyone got info for a good 
duplex modem for the SWTPC? 



DMW 



'68' MICRO JOURNAL 

The only ALL 6800 Computer Magazine. 
More 6800 material than all the others com- 
bined: 

M/^GAZINE COMPARISON 
(2 years) 
Monthly Averages 
6800 Articles 



KB 

7.8 



TOTAL 
PAGES 




BYTE CC DOBBS 

6.4 2.7 2.2 19.1 ea. mo. 
Average cost for all four each month: S5.88 
(Based on advertised 1-year subscription price) 
'68' cost per month: 88« 
($10.50 Charter Subscription Rate) 
That's Right! Much, Much More 
for 

1/6 the Cost! 
CHARTER SUBSCRIPTION SPECIAL 

l-Year $10.50 2 Years $18.50 3 Years $26.50 

OK, PLEASE ENTER MY SUBSCRIPTION 
Bill My: Master Charge □ — VISA □ 
Card # Exp. Date^ 



For □ 1-Year □ 2 Years 

EncJ^)sed; f 



□ 3 Years 



City_ 



-State- 



My Computer Is:- 



68 MICRO JOURNAL 

301B Hamlll Road 
HIXSON. TN 37343 




. stock 
in^\merica. 

Join the P^ynril Savings Raa 
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Conducted by J«ck Bry«nC 



CRUNCHERS CORNER 



Thts HOnthly coluivi f( fntendtd tP pro«1<$e « pUce for Che ex- 
chtn^ of ^6t4% on nlcrocomter trUliPvClc. A systei^tlc exposfclon 
of fixtd AAd f1o«t1A9 point «rfCh«tClc, hardMrc «nd softMsre. 
«l9orUriiB for «P9ro«t«it1on And so on 1% p1«nned. QuesCloM «nd 
cownti stfbflltted to thii co1tf»> c«n bt on «ny subject relevant Co 
"nunbcr cru(Kh1i>9t' «nd sfMuld adttressed Co; 

Jici Bry«n4 

DiPArtmenC of MAtheBitlcs 
Te<«s AAK University 
College SCaClon, Tem 



TOl/fl CONPUteR AND m RlAt MRID 

Consider • 1«r()^ field sp^rsfly ptipuUCed by r^bklc^ (l/iowri. tf 
course, for Cheir repi'oducttve potentf«l). On Che avi!r4«^\ each iile 
■iy be expecced Co produce %i% cf1sprft>9 every 60 d^iys. cSree of i^Kh mIII 
b« te<«i1«. The d«u^Cer r«bb1t) My be a^si^ i\n this Qver'Srovl I f leO 
■odel) to produce Cheir flr^t Uct^r at 49* (0 d«ys. Ctven ch«f one Bitetf 
p«fr Is pretent on 6»y \ , is Che popvlaCfon of rabbits afCer cvo 

ye*r*7 

PencU-aod* paper AAalysIs of Chls <iuestion My 90 Highly 4^ follnws- 
flrst of «c n^cke wt need noC count Che Mies. We siaply aisune lAere 
are «s Mny Mies •% feMiO. On d^y 60, Che fint litter hUI be dom. con- 
taining three feMles« On day 120, each tf4u9hCer plus tAe original parenc 
will produce Chree ilawghler offsPrlnQ. bringing che Cou! to 16 fnwies 
(dnd 32 rabbits). In Tabic 1 chts process is exCencSed I0 da^ 720. 



TABIE 1. rXP<M[KT:Al RRQUIH 









1 

61 




I 


12; 




32 


1B^ 




Its 


24^ 




S12 


301 




2,048 


361 




a. 19? 


421 




32.766 


401 




131.072 


HI 




524, 2«8 


601 




2,097,152 


m 




6,388,606 


721 




33,SSi,4}2 



UMl# CMIs eMinpIt My t«c« a little absurd, the Mdel we assuw K 
applicable In Miyr other sltuiMons: InsttAd of rabbits, suppose wr had 
a bacterlM Mhich divides aseivally every 3d hpurt. After 60 &our& the 
p<^uiat)o« win be four \imy Mtiat It tas Initially. Table I can be used 
to find the population after fiourt ( • I v>nth}. Another exaaDle of 
the saae 9enrral probic* arrises In business: na«ly the conpound Interest 
pasb^Mi. Non*y at 6 per cent Intereit ipuines tbowt tfti^ 12 XP|rs^ In 
theft IfAtl. af course, 6 per ctnt lnter«u is pitMsuah At 26 ffr cent 
Interest, ^itvf? Is boproMfi (or Ibaned} doubles eviry 3 ye^frs. LUtng 
tNp um tdf«s ai wt used to build Table 1, we can see that, for oxa>p1e, 
S2.000 bfcones (about] tUS.OOO after only 18 years. 

Although these thrae problem have a slmlUr underlying asswnptlon. 



they have features which are quite different. The rabble overpDpulaclon 
probtvffi. for e«a«p1e. Ignores predators and a United foed supply. <Soe« 
rabbUi wtll be eaten by fo«es; oChen will sUrve,) Also, i c Is noC Crue 
Chac eiacdy three fcMles are fcwd In each llccer. THls Rcans Che 
ni«t>crs In Table I are only approvlMtely correcC. The ndel sec«s «<ch 
*9pre beHe%ablie for (he baccerlua. Still, the accuracy of the anvwer Is 
questionable, for the bttslness prob1<». 1^,000 at H per cent Interest 
c«*po«4idpd annually for IB years Is etactly SI28J44.18. (Bminest 
arlthiiitic Is performed with n«arest*<:ent roundfn9> Ktth tr\«ica{'ibn 
(rather than rourd1o9). the aiiognt Is ^12B. 141^.66. tt Is easy Cb imaqfne 
that this roughly .OQll difference could amimt to Mny^dolldrS. MSthoui 
rounding Ihr anourit U approxiMtely |T2§»144..43. } 

In each Of thesje problen^ part of the real world is rodei led . Certain 
assumptions arc Mde about the real world, and these are translated into 
Mtheinstlcal Lertn. Ihen the mathen^tlcal node I is ^'ei^ialncd" to a 
computer wh leu then cofiputies. Finally, IHe result of the eamputatloft is 
cdi9«r#d wltbiihat is known H^at the real r>roble»i tflHi^ '<«i too^l^s 
result In additional assiMiptlotts (for exastple. predator-il or the choHv 
of different cOAputatlooAl techniques (for ejtanple, nearest cent rounding). 

The coanputirr Tv usually essential In today's MtheoatiCAl MdelUng 
problea«^ UsMlly, exact (pure) Mthenutlcal techn(Mues for abtaln1n<i j 
solution are not known. In addition, the accuracy of the data or assL«vtlpns 
can be <}u*stfontd. so tliat even an ea^et iatheMtieal analysis nj^ not be 
strictly accurate when translated oack to the teal world, [n seae problevs. 
an approxiMte analysis Is appropriate, and can lead to an l«<»roved Mdel 
(better assmvtlons) or better data collection teclmfques. Vt exeMle of 
approxlMle .analysis which wt mIII study in detail In the fulure is 
flpttlftt Pttti t coaputation. Table 1, for exAiv1e« could have hem comuted 
with 7 digit accuracy: If this is done. Uie last enti'y becoivs 3.3SS44 x lo', 
which Is close enough for a rabbit but no good at the bank. 

One point of this eiaa^la is clear: before your cowpbter can be used 
to solve mny of the problean of the real world. It must be taughi 
(progranned] to do a variety of ariti'tmetic calculations. Also, it should 
be able to understand Land give resuUs in) decl^nal foi^t nu96ers. Ifi 
this column, we Intend to begin (at the betiinnlAg) with a mi^dprocessor 
Instruction set and show how the extended arl Kinetic operations needed can 
coded. 

At this point there Is a problen of ^at approach should tak*. 
Should wt dtfine a hypothetical microprocessor and code everything} In this 
linguagp or should we take an ACtUAt txlvting Picroprocessor and use its 
instnuctlon set I The advantage of the first approach U that the ideas 
are likely to be presented with Mr« generalitj^ On the other hand, a 
reader fotloving tht second approach will actually Team tevrthing or a 
real Blcroprocesiois and can 4w«diately test the techniques developed. We 
have electod (ha second route, and have chosen the Matorola N6eOQ as the 
plcrnproeestor, 

TH( M800 HICilOPIiOCfSSOR 

the N6eO0 has two 8 bit acciawlatPrs, dne 16 bit index register, a 
16 bit ttack Pdlnter, a 16 (Sit program counter aill a 6 bit condition code 
register. Oata Is 8 bit> wide and addretaes are 16 bits wide. The con> 
dition code rejlister contains five bits which My be changed by an 
arlthniific operation! 

£ Carry-Borrow 

* Two's COf^^enent Overflow 
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I Itro 

K Malf Carry 

The flrtl four of these *r« used for cond»Hoii»l branching. Also, t)»e 
Carry.BOrrw Ml <Jtr«ti^ ^wpporls wultlpte ;'reclsion artlhiwlic. The 
Half Carrf Ml fs ti^S fir performing decimal arlthwtlc. 

The accuittUlort, »r« * ""^ ^ ^ ^ 

uatK pointer we ire awroWhfhg the prohle. fn»» an 4sse«tly 

1.n9V.4<p proqriwier s vMtlRt. the progra* counter register Is of less 

concern. The program counter points to the nejtt Invlrxction be 
extEute^l, and is t4»d4ted aDtonaticaliy after rxecution. Machine- language 
Inttrgctlons are o«ie« t»«o or three bytes long. Iht fini byte is always 
the operation; the others i If present, constitute either an oper»nd. a 
pointer to an operand or an address ff>0* which the nent Instruction Is to 
be taken. 

As#^Ty laiigua^ statenrnts are coded 



(Ubil] 



Bracket! {{•)) «re used here to Indicate sonethlrvg w^lfh fiaj^ t»« optioftal . 
Nnonics are three letter codes Mhfch «fV easily learned* An <is%l«Oly 
Ungtiage program Mst te tr*n$}|Fled 4nt« iMchln« lan^^ige ^nd stored In 
t»ie convtuter ••rory before it cftn ISl rur*. A pr^mm to perfonn this t*s>t 
is called an Atxi^ler . Of covrte. the transTition can be done by hand. 

One INportant prog ran Which is usMlly constantly present is called 
the gpnllcr . Us function Is to provide a a«ans for setting the contents 
of ntmry as desired, to start the t&tcutlon of a progra«, and to iftp. Mile 
a iHMtcr of ronltor progriin are available for the MSaOO on read only 
ivmry. nost are coi^atlble with th^ Motorola progran HllCliUG in their wain 
Input/output features. KlXBVG contains perhaps 15 useful subroutines that 
nay be called by a user progra* to ptrfor* character, byte and block 
orSented input or output throiiS^ the syiten console ronltor. A few of 
these will be Introduced as we proceed to write program. 

Oefore we Introduce any H6600 asseHily language programs, we pftgse 
to develop soaA essential bactground on representation of nunters as we 
knar ih«t<«ndas the coiputer knows tnc«. 



NU»«C^ STSTEPIS 

Everyone knows the usual declral notation for nup^ers—at )east for 
integers. The ^gamft representation Is called sign-aiagnltude. Th^r 
avigflltude U given a positional representation in decieal. Forexaii<>1et 

27Ai - 2 n 10^ • 7 X 10^ ♦ « « 10 ♦ 4 , 

A negative n(«<Mr Is Indicated by sl^ly preflitlng the string of digits 
with i minus sign. TV base of the declnat systen Is the ntn^er 10. The 
systefi uses eleven ifmoii to diMie an Ihteger: the tlgltt - 9 and 
the Blnus sign. 

Although eodiputers could be manufactured to directly handle nvubers 
tn this representation, this practice Is not coflioon. Instead, nsdern 
coeputers use Mmn^ or base 2. arlthaietlc. In binary arlthi#t1«, only 
two symbols, namly ('off") and 1 (*on*) are used. The usuil netaMon 
allows an unrcstflcled 'width' {niiober of digits) of a nu^r. In contrast, 
In center arl^MetU A fited mlilh Is usually assumed. For exa^le, 
the data bus in the K800 Is 8 bits wida. The fact that the width Is 
known allows negative nop^lers to be represented by turning on a particular 



bit. usually the first < • iost significant) bit. 1^ will return to this 
p resell tTy. 

Sometlnes only positive niM>ers are required. This is the ca^e In 
Indexed addressing: the offse t. Is an 8 bit unsigned Integer, which 
is iddM to the value of the Index register |o construct an address* The 
index r^iittr is a base address. l^Kefi only positive nm^rs ace needed^ 
ntafbers - 2$S can be represented in t b\t%. The ni^er 131. for exaofile, 
can be writtan in binary (|s an unsigned nur^er) as- faHowsi Tlrstt 

divide 13) by 2. oinalnlng the> %iot1ent 6S and malnder 1 The leasi 
significant bit H K Now divide 65 by obtaining quotient 32 and 
reninAif t. The next bit Is I. OlvttSe 3? by 2 obtaining l& with 
reotalnder 0. The next bit Is 0. Centime until I Is divided by 2 giving 
quotient with re^nalnder 1. The representation Mhlch evolves Is 

131,^ • 10000011, . 

That Is, t}ie uns1gi>ed binary representation for 131 Is the btl pattern 

Dne thing we notice Is that binary representations are longer than 
decimal. In fact, they are nich too long. <The last nu«ber In Table I is 
26 blU long in b1n#ry«) For this reason. othe«» resresentations fnm 
t^lch the binary representation can be obtained imediately are used. 
If the base Is a power of two. say then thv binary representation can 
be blocked In groups of n and each group converted indcpef^dently. 
(Because 1D is not a Power of 2. this does not work for decimal to binary 
conversions.) The system with base 6 • 2^ is called the ocuj ^ system. 
Startf^ at the r1gh(. the conversion to octal proceeds as follows: 



10 000 on 



That is. 131, Q • 203g . Aivolher syste*, clearly superior for an 6 b1 1 
mchlnf. Is the liiaiiitetllt system with base 16 - . \n this system, 
the nuHiers (^digits') ten Ihroug^i fifteen are denoted by A through f. 
To convert to nexadedMil. group the nu«6cr in two sets of four bits: 

TAME I. [KTERl>RtTAT10M OF tlT (»ATT£lM$ A$ Fpllft BIT numiM 



Bit Pattern 




Urn- 






0000 














0001 


t 


I 


t 


1 


0010 


i 


1 




t 


0011 


S 


i 


i 


i 


0100 


4 


4 


• 


4 


0101 


1 


s 


1 


S 


0110 


1 


f 


i 


6 


0111 


7 


7 


f 


7 


1000 


i 


•0 


-7 


-8 


m] 




-1 


-6 


-7 


1010 


10 


.2 


-5 


-6 


1011 


n 


♦3 


-4 


-5 


1100 


12 


•4 


-3 


-4 


1101 


U 


• 5 


-2 


-2 


1110 


14 


'6 


-1 


-2 


nil 


15 


-7 


■0 


-1 



four bit e&a^les. All of the features we wish to Illustrate can be found 
here, ) 

Note tKat all four syste«ts give the safie neaning to positive rvt#^rs. 
In the sign-aagnitude and one's ci^leaent systcti, each ni#ber his a 
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"negative, " obUlned by conf>1eBent1r>g the sign bit Cin the s1gn-(Qa9nUude 
system) or tKe entire t>1t pattern On th« one^s coAp)e«tcnt system). (The 

the neg»ttv» of a t^o'^ eonpleneift nun^er, Me coifplwent the bit pattern 



100Q 0011 



We use the convention that a prefix of '1' means heMdecimol , Thus, 
ni^^ * 20^ • S€3. Table ? shoMS bit Patt«n>$ corresponding to each a 
the base 16 digits. For fun. try converting sooc others: 94 (anSMcr 
OIOIIIIO2 • iSE). 240 Unsv^r IIMOOOO^ - IfO), 25S (answer HIT 111^ 
> SFt)* 271 (lOOOOlin 

• TABLt 2: BINAAV fQl/IVAlEKTS OF HUCADECtHKL DIGITS 



GOOD 
00&1 
OQliD^ 
0^14 
010^ 

omi 

01 IP 
0141 



1000 
lOQl 
1^10 
1011 
1100 
1101 
1110 

im 



tihut Ifilppened? MeTT. 271 exceeds the capaclty^ of an 9 bit uns4gned 
fnte9er data type. Of course ma/ h,ive suspected that Mhen 2SS turrc'd 
out to be SFF. There are only 256 possible bit patterns In all with 6 bit 
dttat and so only 2S6 posislble non^-negatlvt nuiters. 

There are three principle /nethods to represent negative nuoters In 
binary; they are s(gn*qi(gnUude, one's coo^lemnt 4nd two's co«pl«ment. 
the meahi^g iBf «i«ch bit pattern In each of the three systems is shown In 
Tabli 3. To keep tha table short, four rathtr than 8 6U numbers are 
given; the rnost significant bit Is the sign bit. (We tflll contloue to use 
occurs^, and the V (overflow) bit 1$ set on a Ino's cotnplcrmn^t overflow. 

t^st^og 1 is « ^6800 prograa Mhlch de«ionstr>tes hex addition. The 
]>rograffl U less t^n 40 bytes long, and contains only one arUhnetlc 
InttnictloK ABA {Mi Accumulator B to Accumulator A). To sooeone 
unfandllir with «ssefn61y lin^ua^e progratnlng, the program may seem 
brutally Incomprehensible. So be U. The progmn Is probably as s1(*Vle 
as one which actually does sonethlng C4n be. The progran begins execution 
«t tOOOO; expect a new line to begin with execution, ^nter two B bit 
Awten In hex (with no spaces or carriage returns). The stin of the 
nui(bers (^n hexj end the vflue df the processor condition code shffuld be 
displayed. 

1i> this program, the stack ts used to save A after the instruction 
ABA because other ways of -storing A change the condition eodi, Bfily 
ac«t«mjlator A can be used to view the condition code roister. Another 
wey to accomplish the same thing would be to store the first operand 
soiiewNerl ind perTtini the addition in aeeii«i1ator B. Host of the pvpgran 
in Ms ting 1 Is unchanged. 



JSR BVrE FETCH OPER HO. 

STA A n^PA STORE IT 

m ours 

JSR Bm FnCH OTHER. 

TAB STORE IT IN B. 

ADO 6 ^im AOO TO FIRST. 

TPA FETCH CC. 

m A STORE ON 

fat I 

TSX iilMfTO UMANOCC, 



and ^dd 1. For exat^le. -5 ^ toil - OIX * 1 ' 0101 > Sonething stran9e 
for -8 haPPniS: -8 - 1000 - 011W 1 ^ 1000 > -8. This situation Is 
fl'aggeU In a nfcroprocessor ^y t\ft overflow condition code. 

The nain advantage of the two*s con«>1enent system is that the hardware 
(internal adder) can perforet exactly the idm function when adding or 
subtra^lng both unsigned and two's coepi extent ntiinhers. That Is. the 
hardware will not need to know how the us^r 1s Interpreting the nuiit>er. 
This means no s^ieclal instructions are needed for handling signed numbers 
separately from unsl^d ones. As long as the r«suU of a cowputatlon does 
not exceed the capacity of the Internal addi»r, there is no difference. The 
condition code register contains two blts« named C and V. to flag when an 
overffow has occurred. Consider the fell^lng four exanvles of binary 
additions (see Table i). The ceivy bit Is set provided an unsigned overflow 

T BLE 4. EXAMPLES OF BINARY AODITIOHS 



Sit Patterns 


Utis1an«d 


C 


Two's Cwfleaent 


V 


, 1000 


8 




-B 






7 


clear 


7 


c1«br 




15 




-T 




0111 


7 




7 




nil 


IS 


set 


-1 


clear 


Olio 






I 




0100 


4 




4 




0100 


4 


clear 


4 


set 








-% 




1000 


, B 




-B 




M 


8 


set 


-B 




stt 




5 









* 


riAN 


AOCTST 


PROGRAM TO TEST AOOlTtOH 




* 


MI ENTRY POINTS: 


EOSS 


im 


E<;u 


tEOSS 


BYTE OJTPUT SUBROUTINE 


lOlE 


mm 


E<]U 


t£07E 


BLOCK OUTPUT 






ECU 


lEOCA 


OUTPUT 2 HEX > SPACE 


EOCC 


* 


EOU 


SEOCC 


OdTPUT A SPACE 


0000 CE 00 21 


LOOP 


LOX 


ICRLFD 


PREPARE FOR NEU LINE. 


0003 BC ED 71 






PDATAl 


CA/LF 


0006 60 EO 5S 




JSfl 


BYTE 


FETCH FiRST OPERAHfi. 


OQ09 $6 




PSH A 




STASH ]T, 


OOOA W £0 CC 




JSil 


OUTS 


SPACE 0/Hi, 


om IC £0 SS 




OSR 


BYTE 


FETCH SECOND OPERA^JD. 


0010 33 




m B 




FIRST ONI AfiAlN. 


0011 IB 




ABA 




ADD THE TWO. 


0013 ^ 




PSH A 




mt m um. 


0013 07 




TPA 




FHCH COfRJlTiOH CXE. 


OOH 33 




PUL B 






0D1S 36 




PSH A 




PLACE CC THEN 


001 fi 37 




PSH B 




iW ON STACK. 


0017 30 




TSX 




POINT TO STACX. 


001A €0 EO CC 




JSR 


OUTS 




001 Q BD EO CA 




JSR 


0UT2WS 


PRINT THE 5UH. 


D01E 8G £0 CA 




JSR 


T2ltS 


PRINT THE CONDITION CODE. 


0021 3S 




TXS 




RESTORE THE STACK POINTER, 


0022 ?0 OC 


• 


BJtA 


loop 


00 IT AQAIN. 


002« OC OA 04 


CRLFO 


^1 .(00.iOA.S04 DATA FOR CRg^F PRIKT. 




SVH OL T LE 






BVTE mi 




0024 


LOOP 


COOO T2HS £DCA 


OUTS EOCC 


POATA) 


E07E 







TE^A 9m I 



SPACE FOR HHP ACC6 VAlJC 



Listing 1. Addition Test Program. Execution begins at address 0000. 

^ subtle: pQ%t' Wtti£h''ihis Brograin d^iQnitra^es has nothing ^o do with 
arUNnAic: it is that MtiCBUC program 0UT2HS IncluvlBS an INX frnstructiofv. 
this fits nicely^with tht PSH^TSX>TXS Instructions. This is Illustrated 
In the prograa. The disadvantage of selecting s partlculer processor 
[iWi Sis ihsr H6800) ratWier ^ m «J^lra«t ^T<«^:%|tfr i-s 4.IS9. rtvta|i|. 
Each actual processor will have its own progranviing tricks. Tricks are iike 
fog to a beginner. An obstrtct untriclfy processor nny be better to conviuni' 
caite iki^o^i Ideas* On the other hand, the tfUcics art pretty ^06 too. 
Mff will not always be beginners. 
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Hvxl aonth w dlScuti flkiUiple Precision «4jdUfon «nd subtraction and 
converilQn bet^eeA tfeclmil (ASCU) and biiMiY. 




I \ CiMJlllM Code 

7F ao r; {(a 

7T FF 7C ri 
40 40 aO OA 

90 90 00 or 

nqure 1. Saa^le Run pf i^f# t^roQrai* of Llst1fi9 ). 

Note (htt tlie first t«o bUs of the condltfcn coiSfr are «Ways on; the bits 
are 1 1 H I n 7 y C , tn this (xa^le. the IrtterruPt niask I was let. so 
t^e flrit hrx character 1-4 ^ or OtfiPendtii9 en the half-carry bit. The 
sec«n<J f>ybb1e (hex character) is K7VC ((n t»tn«ry). As unslqnetf (iroblens, 
the four examples shown here are 1?7 *UB • 25S. \27 * Z55 - 1Z6. 64 * 64 
« 12a and 1?d « )2a " . respectively; they ore exactly analogous to the 
four Problems In Table 4. 

Howard Berenbon 
Software Exchange 
2681 Peterboro 
W. Bloomfield, Ml 48033 

AND NOW A TELEPHONE WITH BYTE 

Home computing Is a term I have been 
using frequently to describe my activity 
as a computer hobbyist « I am operating a 
homebrew Motorola 6800D1 microcomputer 
system, expanded to 8K« But how many of 
us are actually using our systems for home 
applications? Oh, it is interesting to 
write and use programs for playing games 
and use other programs which assi.st u^ in 
our programming. But it would become even 
more interesting to have programs for our 
systems which do other things, beside 
number manipulatrioiv. Up ta now, 
demonstrating a computer game or two to 
friends doesn't really show them what the 
system can do. Games are fun for a while, 
but then I always hear the comment, **but 
what is the computer good ft>r. • .what can 
it be used for^'. So I decided to write 
two telephone applications programs, the 
6800 AUTOMATIC TELEPHONE DIALER and the 
6800 TELEPHONE ANSWERING DEVICE PROGRAM. 



listing. Instructions are provided for 
modifying the dialer to operate on other 
6800 systems. You do not have to be an 
engineer or scientist to appreciate the 
home computer. Having your 6800 system 
dial the telephone demonstrates that 
hidden mathematical magic of this new 
technology. 

The dialer program is written to 
operate in 6800 systems using Mikbug* but 
may be converted to operate on iT>ost any 
MOO system. It will run in less than 500 
bytes of RAM memory. Up to 650 variable 
length telephone numbers can be stored in 
memory, to be accessed later for dialing. 
This of course, is limited to the size of 
your system memory. A buffer area is used 
to store the phone numbers. Any length 
phone number may be stored, including area 
codes to make lon^ dist^Hee calls. A 
character code representing the particular 
phone number is used to access the number 
from memory. Wlien you are ready to dial. 
Just enter the code. A subroutine runs 
throur^ the data buffer searching for the 
code entered. Once the code is found the 
number is processed for dialing through 
the telephoiie interface circuit. 

The interface circuit is used to 
interface the computer to the telephone, 
using only 5 common electronic components. 
A PIA 6820 is connecttsd to thre interface 
circuit. Dialing is performed with a 
series of pulses outputted to the 
telephone interface through the PIA. The 
PIA is initalized for I/O before entering 
into the dialers mini-operating system. 
Telephone numbers are loaded using the 
desired code, then accessed later with the 
* Search* command. 

The telephone dialer interfaces easily 
to any standard telephone, dial or 
pushbutton. It dials a number in 
approximately 4 seconds, or about twice as 
fast as it takes to dial the telephone 
normally. 



The 6800 AUTOmVTIC TELEPHONE DIALER 
PROGRAM is an excellent program to 
demonstrate what a home computer can 
really do. It is written in 6800 machine 
language and is available for $9.95 
postpaid from fsy address shown above. I 
offer a complete documentation package, 
including circuit diagrams and 
instructions. Included is a punched paper 
tape in Mikbug* format and an object code 



The interface may be left connected to 
the telephone all the time. 

Other applications include intergrating 
the dialer in a hone or office burglar 
alarm system for dialing the local police 
department to report a breakin; using a 
pre-recorded message activated by youc 
system. It could also report a fire and 
the address, as well. Business dialing 
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becomes much ma^e efficient and fasteir* I 
would be int^te&ted in hearing from others 
with ideas for these programs. 

A second applications program offered 
is the 6800 TELEPHONE ANSWERING DEVICE 
PROGRAM, available for only $4.95 
postpaid. The prpg^m allows the computer 
to answer the telephone, play a 
pte-recorded mesisage and record the 
callers message. It can be used with any 
6800 system, having as little as 500 bytes 
of RAM. Complete documentation, assembly 
listing and circuit diagrams are included. 

* Several other programs are available as 

described in my free flyer. Please 

^ addte^s all pec^uest to the address shown 
at the top of this article. 

* Mikbug is a registered TM of Motorola, 
Inc. 



FLEX TO BFD 

Coasi 0Liar<5 Pholo Journalist 
oaie L. Pucketl 
163 Farm Acr« Rd. 
SyracuM, NY 132i0 

NOTE: FLEX is copyrighted by TSC and SWTPC. 

BFD is copyrighted by Smoke Sipnal Broadcastir>g, We recommend 

purchase of software from copyright holders. 

One of the best disk hardware systems on 
the market is the Smoke Signal Broadcasting 
BFD-68, The unit comes in a sturdy cabinet 
with power supply and provisions for from 
one to three disk drives. A controller 
board plugs into the SS-50 bus. 

On the other hand, one of the best disk 
software systenie is FLEX which was written 
by Technical Sysftems Consultants (TSC) and 
is delivered with the SWTPC MF-68 Disk 
system. This article will tell you how to 
use the two as a team. 

I started out with the BFD*6® in January 
of 1978. At the time, I was told by the 
Computer Mart in New York City that the 
Smoke Signal System was the OMy one to 
consider because of the poor software 
delivered with the MF-68, 

Why then did I want to make the switch 
to FLEX? Why didn't I just stick with 
DOS-68, the opereitlng system which comes 
with the BFD-68. There were several 
" reasons. 

Compatibility was probably the most 
important. I wanted to exchange a few 
programs with tny brother in Okl#lioma Ciity* 
He uses FLEX and didn^t h^ve the time to 
make tapes. 

Recently I was transferred to Syracuse 
University for a y^^ir of special training. 
I went to a local CHIPS meeting and met a 



couple of 6800 users. The^ used FLEX. 
And, we wanted to work out a f6w problems 
together. It was time to look into FLEX. 

Since I have made the switch, I have 
been amazed at the ease of operation. I 
think FLEX is great because it is people 
oriented. 

A good example is the method FLEX uses 
to assign extensions to files. Depending 
on the source aim€ type of material iM 
defaults to a particular extension, usually 
.TXT for text and .BIN for binary. The 
assembler automatically assigns a transfer 
address to the file, making it easy to 
create command files. 

To execute a command, you simply type 
the command name along with any paramaters. 
You may use a comma or a space as a 
delimiter when typing in a command line» 

FLEX ignores all but a few special 
control characters. This allows you to hit 
control p, control v, to erase the TVT 
screen without affecting the operating 
system. If you try that with DOS-68, you 
get an obnoxious, unhuman error code. FLEX 
gives you an error message in plain 
English, ie, NO SUCH FILE. 

Allow me one more sales point and then 
we'll move on tt> the technical details 
involved in the conversion. The TTYSET 
utility command alone makes FLEX far 
superior to the competitifon. 

With TTYSET, the user can define the 
Backspace Character, Delete Character, End 
of Line Character, Depth Count, Width, Null 
Count, Tab Character, Full or Half Duplex, 
Eject Count, Pause On or Off, and the 
Escape Character. 

All of these parameters can be changed 
at once, or they may be changed separately. 
You can even build a file which changes the 
parameters for various input- wtput devices 
and then execute that file when you change 
terminals. If you use FLEX's GETCHR and 
PUTCHR routines with all of your software, 
yau have complete control of all these 
parameters automatically at all times. 

For a more complete description of 
flex's capability take a look at Mickey 
Ferguson's article, on Page 72 of the 
October, 1978, KILOBAUD. 

Down to business. TSC writes 

outstanding software. Everything is 
structurad and ea,sy to follow. 

The conversion is madie easier becafuse 
TSC has gathered all of their disc driver 
routines and placed them on one page of 
memory. You will find them at $7F00. 

FLEX u#es five routines for all 
coiriHiunication with the disk hardware. The 
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table below gives you the location of each 
routine in the jump table and the locart-ion 
of each routine. 



ADR 


NAME 


TARGET 


$7FO0 


Read 


$7F17 


$7F03 


Write 


$7F67 


$7F06 


Verify 


$7F92 


$7F09 


Restore 


$7FA2 


$7FGC 


Dri^ie 


1$lFB2 



To use FLEX with the Smoke Signal 
Broadcasting BFD-68 unit you must also know 
the locations of the driver routines in the 
RDM on the controller board. It was a lot 
of work but we managed to trace these 
locations down and label them. Here is the 
jump table. 



ADR 


Name or Function 


$8020 


Cold Start 


$8023 


Warm Start 


$8026 


Ini^iialize PIA 


$8029 


Read Sector 


$802C 


Write Sector 


$802F 


Read Track 


$803.2 


Write Track 


$8035 


Seek 


$8038 


Restore 



Note table is in 
twa parts. 



$8060 Send Command 
$806-3 Operation Complete 
$8D66 Clean up & Return 
$8069 Write Sector Register 
$806C Write Track Register 
$806F Write Urack Number 
$8072 Read Track Register 
$8075 Step In 
$8078 Step Out 
$807B Step 

Let^s start with the READ routine. FLEX 
calls this routine with the FCB Sector 
Buffer Add^^ess In 5C, the track number in A 
and the Sector Number in B. 

ThiB BFD-68 ROM expects to see the track 
number in $A07C, the sector number in $A07D 
and the FCB Sector Buffer in $A07E. The 
following code cioes the job nicely. 



ORG $7F17 
STA A $A07C 
STA B $A07D 
STX $A07E 
JHP $8029 



track 
sector 

sector buffer 
«11 BFD-6t read 



goes to fA07D and the )t-r^ister goes 
to$A07E. This time y®u jump to $802C 
however . 

You shouia ORG your write routine art 
$7F67, the location pointed to by FLEX*s 
jump table. Also notice that there is an 
implied RTS at the end of these jumps, so 
you are actually just pointing to a 
subroutine when you jump. 

The Verify routine is next. All you 
need to do is read the sector you just 
stored, USe fehis cocfe. 



ORG $7F92 
JSR $8029 
BIT B $18 
RTS 



BFD-68 '5 read seot:or 



The write routine is identical. The 
A-register goes to $A07Cr the B-register 



The Restore function is next. It 
instt^cts the drive to do «i Seek to Track 
0. Because it is a little moiffe ciwnplicat^ 
I Will ask you t6 refer to the assembled 
source listing accompanying this article. 

The final disk driver routine is located 
at $7FD2. It is the Drive Select royltine, 
I own a single drive system and used the 
simple routine listed here. 

PSH A 
LDA A $08 
STA A ^07B 
PUL A 
RTS 

If you have more drives I think the 
routines given in the assembly listing will 
work. I have not been able to check them 
out completely however since my hardware is 
strapped to indicate one drive and the 
controller chip can not recognize any 
additional drives. 

There al^ severel p»i»blems that ajfe 
wo!rth mehtioning. First. The Stack 
pointer is set to $A07F by FLEX. BFD, 
however, uses $A07A to $A07F for a table. 

To f^x this pfoblem use the code given 
under the labels iNTPIl ad INTPI2 in the 
listing. These routines set the stack to 
the proper location and then call a 
subroutine which initializes the PIA on the 
cental ler board. They then jump back to 
FLEX. 

The MF-68, on the other hand, simply 
defines addresses in the I/O rawge fbr the 
registers used by the controller chip. The 
MF-68 does not require any PIA 
initialization. 

I should mention here that if you have 
any additional software that se^ the stack 
pointer at $A07F you should change it to 
$$A079. You must do this in both BASIC and 
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in the TSC Assembler whick y©tJ b«y tt> run 
in FLEX. 

There is only one other change that is 
required to make you the proud owner of a 
BPD/FLEX system. You must make a chamg-e itl 
the NEWDISK utility or you won't be able to 
initialize a new disk. 

To make these changes use the coinmand, 
GET NEWDISK.CMD. Then, at location $0460 
install the code: 

STX $A07E point to buffer 
LDA<^ $08 and drive nund^er 
STAA $A07B 

JMP $8032 the BFB vjt im siffgl# tthxht 
command . 



ORG $0486 
STAA $A07C 
JMP $8035 



store the track number 
call BFD Seek routine 



After you have i^ade the chan§uB3 ab®ve, 
save a new copy as flEWDlSl^l .CMD on your 
FLEX system disk. The user should note 
here that I have made no other changes to 
the NEWDISK Utility. The d'isit tha€ ytju 
NEWDISKl can be used and booted on anyones 
MF-68 system. Please note, however^ that 
the code above makes it necessary for you 
to place the disk you want to intialize in 
drive number . 

It is quite possible that you might want 
to write a new bootstrap loader routine, 
assemble it at 0534, then save it with the 
prej/ious changes as NEWDISK2.CMD. You 
would then be able to boot directly into 
FLEX from a cold start. Since I considered 
that project a little over my head I 
(lecided do it tihe easy way- 

I use BFD ' s boot to load FLEX into low 
memory along with a move routine . DOS-68 
is linked to the move routine^ which 
autoroatipally executes FLEX after the move 
i^ complete. See the assembly listing for 
details. 

The only other thing you will need to 
get started is a copy of FLEX from SWTPC. 
You'll need to have a friend with an MF-68 
system make you a tape copy of FLEX, 
$7000-$7FFF, or take your controller board 
and drive to his computer. 

Using one method or the other get a copy 
of PhEK, loaded at $700^. Then^ mowe it 
into low memory and save it along with the 
move routine on a BFD-68 disk. 

link the move routine to the 
Then, when you type, J 8020, 
#or a cold start you will wind up in FLEX 
if this disk is in drive number 0. 

I hope you have been able to follow this 



Finally, 
D05-68 boot. 



conversion and will enjoy the benefits of 
using FLEX with the BFD-68, If you have 
any questions send me a SASE and I'll try 
to help. I^ you would rather not type iji 
the new cc^e I can supply t^e code shown iti 
the assembly listing along with the single 
drive copy command on a cassette tape, KG 
standard format at 300 baud for $10. I 
will put both the source and the object •n 
the tape . 

I would be especially interested in 
hearing from anyone who writes a routine to 
boot FLEX directly » 



NAM 



SDC 



* by Dale L. Pudcett 
Chief Photojournalist 

* U. S, Goast Guard 

* 163 Farm Acre Road 

* Syracuse, New York 13210 

* November 16, 1978 

* EQUATES 



7103 








WARMS 


EQU 


$7103 


710F 








GETGHR 


EQt3 


$710F 


7112 








PUTGHR 


EQU 


$7112 


7118 








PSTRNG 


EQU 


$7118 


7127 








GETFIL 


EQU 


$7127 


713G 








RPTERR 


EQU 


$713G 


7803 








FMSGLO 


EQD 


$7803 


7806 








FMS 


EQU 


$7806 


7740 








FGB 


EQU 


$7740 


7600 










Oi^ 


$7600 


7600 


20 


05 




SDC 


BRA 


SDGl 


7602 


01 






VN 


FGB 


1 


7603 


00 


00 




SAVEX 


FDB 





7605 


§0 


00 




TWIG€ 


FDB 





7607 


CE 


77 


40 


SDCl 


LDX 


#FGB 


760A 


BD 


71 


27 




JSR 


GETFIL 


760D 


25 


IG 






BGS 


ERROR 


760F 


GE 


77 


40 




LDX 


#FGB 


7612 


6D 


00 






TST 


12, X 


7614 


26 


09 






BNE 


SDG2 


7616 


GE 


76 


DO 




LDX 


#EXTSTR 


7619 


BD 


71 


18 




JSR 


PSTRNG 


761C 


7E 


71 


03 




JMP 


WARMS 


761F 


GE 


77 


40 


SDC 2 


LDX 


#FGB 


1621 


86 


01 






LDA A 


#1 


7624 


A7 


00 






STA A 


0,X 


7626 


BD 


78 


06 




JSR 


FMS 


762a 


27 


09 






BEQ 


SDC3 


T&lB 


BD 


71 


3C 


ERtOE 


JSR 


RPTERR 


762E 


BD 


78 


03 




JSR 


FMSGLO 


7631 


7E 


71 


03 




JMP 


WARMS 
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15 



r U O *« 




FF 








ri 






7636 




3B 






STA 


;^ 


t^Q y 






CP 


01 


00 




ItDX 




TT y 




763B 


FF 


76 03 




STX 








763E 


FF 








STX 




TWICE 




7641 


CE 


77 


40 


LOOP 


LDX 




#FCB 


read lio memory 


7644 


BD 


78 


06 




JSR 




FMS 




tS4'7 


26 


16 






BNE 




ERRORl 






FP 

r ^ 


76 


03 




T.nv 








764C 


8C 


3F 


FF 




CPX 




#$3FFF 


check for end of memory. 


764F 


27 


08 






BEQ 




RPIMEM 


address may be different 


7651 


A7 


00 






STA 


A 


0,X 




7653 


08 








INX 








7654 


FF 


76 


03 




STX 




SAVEX 




7657 


20 


E8 






BRA 




LOOP 





7659 CE 7f f RPTMEM LDX #MEMSTR 
765C Bir 71 IS JSR PSTRNG 

7e«F 20 CA BRA ERROR 



7661 


A5 


01 




ERRORl 


LDA 


A 


1,X 


look for EOF error 


7663 


81 


08 






CMP 


A 


#8 




7665 


26 


C4 






BNE 




ERROR 




7667 


86 


04 






LDA 


A 


#4 


If it is elQse filq 


7669 


A7 


00 






S^A 


A 


0,X 




766B 


BD 


78 


06 




JSR 




FMS 




766E 


26 


BB 






BNE 




ERROR 




7670 


CE 


76 


B6 




LDX 




#PROMPT 


tell user to change disk 


7673 




71 


18 




JSR 




PSTRNG 




7676 


BD 


71 


OF 




JSR 




GETCHR 


get go ahead from user 


7679 


CE 


77 


40 




LDX 




#FCB 


open for write 


767C 


86 


02 






LDA 


A 


#2 




767E 


A7 


00 






STA 


A 


0,X 




7680 


BD 


78 


06 




JSR 




FMS 




7683 


26 


A6 




ERR0R5 


BNE 




ERROR 




7685 


86 


FF 






LDA 


A 


#$FF 


set to binary 


7687 


A7 


3B 






STA 


A 


59, X 




7689 


FE 


76 


05 


LOOPl 


LDX 




TWICE 


write memory onto disk 


768C 


BC 


76 


03 




CPX 




SAVEX 




768F 


27 


10 






BEQ 




DONE 




7691 


A6 


bo 






LDA 


A 


OvX 




7693 


08 








INX 








7694 


FF 


76 


05 




STX 




TWICE 




7697 


CE 


77 


40 




LDX 




#FCB 




769A 


BD 


78 


06 




JSR 




FMS 




769D 


26 


E4 






B^E 




ERR0R5 




769F 


20 


E8 






BRA 




LOOPl 





76A1 


d6 


04 


DONE 


liDA A 


#4 


close file 


76A3 


CE 


77 


40 


LDX 


#FCB 




76A6 


A7 


00 




STA A 


0,X 




76A8 


BD 


78 


06 


JSR 


FMS 




76AB 


26 


D6 




BNE 


ERR0R5 




76AD 


CE 


76 


131 


LDX 


fDONSTR 




76B0 


BD 


71 


18 


JSR 


PSTRNG 




76B3 


7E 


71 


03 


JMP 


WARMS 


all done 



* strings 

t6 :W Micro Journal 



76B6 43 
76D0 04 
76D1 46 
76DC 04 
76DD 45 
76EF 04 
76F0 4E 
7701 04 



PROMPT FCC 'CHANGE DISK THEN HIT A KEY' 

FCB 4 

DONSTR FCC 'FILE COPIED' 

FCB 4 

EXTSTR FCC 'EXTENSION REQUIRED' 

FCB 4 

Hm^TR FCe 'NOT ENOOGH MEMORY' 

FCB 4 



END 



SDC 



NO ERROR (S) DETECTED 



SYMBOL Ti 
DONE 76A1 
EXTSTR 76DD 
GETFIL 7127 
PSTRNG 7118 

SDC imo 

VN 7602 



DONSTR 7601 
FCB 7740 
LOOP 7641 
PUTCHR 7112 
SDCl 7607 
WARMS 7103 



ERROR 762B 
FMS 7806 
LOOPl 7689 
RPTERR 713C 
SDC2 7 6 IF 



ERRORl 7661 
FMSCLO 7803 
MEMSTR 76FD 
RPTMEM 7659 
SDC3 7634 



ERRORS 7683 
GETCHR 710F 
PROMPT 76B6 
SAVEX 7603 
TWICE 7605 



NAM BFDFLEX 



* These routines allow FLEX, written by 

* Technical Systems Consultants, to run in the 

* BFD-68 environment. 



* Equates 



A07C 


BFDTRC 


EQt; 


$A07C 


A07D 


BFDSRG 


EQU 


$A07D 


A07E 


BFDSBU 


EQU 


$A07E 


8029 


BFDRED 


EQU 


$8029 


8026 


BPDJNT 


EQU 


$8026 


A07B 


BFDDRG 


EQU 


$A07B 


7145 


FLXCOS 


EQU 


$7145 


715D 


FLXWST 


EQU 


$7150 


802C 


BFDWRT 


EQU 


^8#2C 


7F11 


XTEMP 


EQU 


$7F11 


7F0F 


FLXDRG 


EQU 


$7F0F 


8072 


BFDRTR 


EQU 


$8072 


7F13 


TRKPTR 


EQU 


$7F13 


8038 


BFDRST 


EQU 


$8038 


7100 


FLEX 


EQU 


$7100 


A048 


PC 


EQU 


$A048 


2800 


FiiEXLO 


EQU 


$2600 


A002 


BEGADR 


EQU 


$A002 


37FP 


FLXLOE 


EQU 


$37FF 


A004 


ENDADR 


EQU 


$A004 


7000 


FLEXHI 


EQU 


$7000 


A020 


TAI^At)R • 




$A020 




* Read 


routine 




7F17 




ORG 


$7F17 


7F17 B7 AO 7C 


READ 


STA A 


BFDTRC 



7F1A F7 AO 70 STA B BFDSRG 

7F1D FF AO 7E STX BFDSBU 

7F20 7 E 80 29 JMP BFDRED 



Smoke Signal Track Register 
Smoke Signal Sector Register 
Smoke Signal Sector Buffer Pointer 
SSB Read Sector routine 
SSB Initialize PIA routine 
SSB Drive Register 
SSB Cold Start Address 
SSB Warm Start Address 
SSB Write Sector Routine 

Flex Drive Register 

SSB routine to read track r^^gister 

Flex track bolder pointer 

SSB ResTtcfte routine 

Cold Start jump 

Program Counter 
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* Initialization routine for PIA and 
Stack Pointer 



7F23 BE AO 79 
7F26 8D BO 26 
7F29 7E 71 4B 



INT^Il LDS #$A079 Set stack below BFD registers 
JSR BFDINT Go initialize PIA 
JMP FLXCOS4-3 Return to FLEX 



7F2C BE AO 79 
7F2F BD 80 26 
7F32 7E 71 60 



INTPI2 



LDS 
JSR 
JMP 



#$A079 
BFDINT 
FLXWST-l-3 



* Routine which sets proper code for 

* BFD Drive Select Register and 

* places it in BFDDRG, 



7F35 


Bl 


00 




CMPDRN 


CMP 


A 


#0 


7F37 


26 


06 






BNE 




CHKI 


7F39 


86 


08 






LDA 


A 


#$08 


7F3B 


B7 


AO 


7B 


RETIO 


STA 


A 


BFDDRG 


7F3E 


39 








RTS 






7F3F 


Bl 


01 




CHKl 


CMP 


A 


#1 


7F41 


26 


04 






BNE 




CHK2 


7F43 


B6 


10 






LDA 


A 


#$10 


7F45 


20 


F4 






BRA 




RETlO 


7F47 


Bl 


02 




CHK2 


CMP 


A 


#2 


7F49 


26 


04 






BNE 




DEFAUL 


7F4B 


B6 


20 






LDA 


A 


#$20 


7F4D 


20 


EC 






BRA 




RETIO 


7F4F 


20 


EB 




DEFAUL 


BRA 




RETlO-2 










* Patch 


within 


FLEX 


7145 










ORG 




FLXCOS 


7145 


7E 


7F 


23 




JMP 




INTPIl 


715D 










ORG 




FLXWST 


715D 


7E 


7F 


2C 




JMP 




INTPI2 










* Write 


routine 


7F67 










QftG 




$7F67 


7F67 


87 


AO 


7C 


WRITE 


STA 


A 


BFDTRG 


7F6A 


F7 


AO 


7D 




STA 


8 


BFDSRG 


7F6D 


FF 


AO 


7E 




STX 




BFDSBU 


7F70 


7E 


80 


2C 




JMP 




BFDWRT 










* Verify routine 


7F92 










ORG 




$7F92 


7F92 


BD 


80 


29 


VERIFY 


JSR 




BFDRED 


7F95 


C5 


IB 






BIT 


B 


#$18 


7F97 


39 








RTS 














* Restore Routine 


7FA2 










ORG 




$7FA2 


7FA2 


FF 


7F 


11 


RESTOR 


STX 




XTEMP 


7FA5 


BD 


7F 


D2 




JSR 




DRVSEL 


7FA'B 


BD 


86 


38 




JSR 




BFOTST 


7FAB 


FE 


7F 


11 




LDX 




XTEMP 


7FAE 


26 


01 






BNE 




RESl 



Default to Drive #0 



Go select drive 



16 
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7FB0 


39 








RTS 








/FBI 


17 






RESl 


TBA 








/r 


Q C 

ob 


40 






BIT 


A 


#$40 




r r £34 














RES 2 




7FB6 


OC 








CLC 








7FB7 


39 








RTS 








7FB8 


C6 


OB 




RES 2 


LDA 


B 


#$0B 


Write protected signal 


7FBA 


OC 








CLC 








/ r DO 










Rfrs 
















* Drive 


Select 














* Note: 


Author 


has a single drive system 










* and has been 


unable 


to 










test 


this 


routine . 




7FD2 










ORG 




$7FD2 




7FD2 


A6 


03 




DR\^EL 


LDA 


A 


03, X 


Get Drive Number 


7FD4 




Oj 






AND 


A 


#$03 


from FCB 


/FDb 


oD 


lb 




DRVl 


BSR 




DRV2 


Get Track holder nnintef 


7FD8 


3b 








PSH 


A 




7FD9 


BD 


80 


72 




JSR 




BFDRTR 




7FDC 


32 








POL 


A 






7FDD 


E 7 


00 






STA 


B 


00, X 


Save current track 


7FDF 


B7 


7F 


OF 




STA 


A 


FLXtDRG 


tell FLEX which drive 


7FE2 


BD 


7F 


35 




JSR 




CMPDRN 


put drive number in BFDDRG 


Tire ^ 
/FED 


oD 


Ob 






BSR 




DRV2 




/FE / 


A6 


00 






LDA 


A 


0,X 


Restore track mimSrer 


7FE9 


B7 


AO 


7C 




STA 


A 


BFDTRG 


and let BFD know location 


7FEC 


39 








RTS 








7FED 


FE 


7F 


13 


DRV2 


LDX 




TRKPTR 


Point to track holder pointer 


7FF0 


F6 


7F 


OF 




LDA 


B 


FLXDRG 


Get drive number in B-reg 


7FF3 


27 


04 






BEQ 




RETl 


7FFS 


08 






DRIV21 


I NX 








7FF6 


5A 








DEC 


B 






7FF7 


26 


FC 






BNE 




DRIV21 




7FF9 


39 






RETl 


RTS 









* Routine to move FLEX from $2800 to $7000. 

* This routine is loaded as part of FLEX file 

* on BFD Disc. 

* rt is linked to the DOS-68 boot routine 

* and will execute when the user 

* turns on the computer and types 

* J 8020. 



2700 










ORG 




$2700 


2700 


CE 


71 


00 


MOVFLEX 


LDX 




#FLEX 


2703 


FF 


AO 


48 




STX 




PC 


2706 


BF 


AO 


42 




STS 




$A042 


2709 


CE 


28 


00 




LDX 




#FLEXLO 


270C 


FF 


AO 


02 




STX 




BEGADR 


270F 


CE 


37 


FF 




LDX 




#FLXLOE 


2712 


FF 


AO 


04 




STX 




ENDADR 


2715 


CE 


70 


00 




LDX 




#FLEXHI 


2718 


FF 


AO 


20 




STK 




TARADR 


271B 


FE 


AO 


02 




LDX 




BEGADR 


271E 


A6 


0® 




MOVl 


LDA 


A 


0,X 


2720 


FE 


AO 


20 




LDX 




TARADR 


2723 


A7 


00 






STA 


A 


0,X 



2725 08 

27i6 FF AO 20 

2729 PE AO 02 
272C BC AO 04 
272F 27 06 

2731 08 

2732 FF AO 02 
273^ 213 

2737 7E 71 00 



INX 

LDX BEGADR 

CPX END ADR 

BEQ DONEMV 
INX 

S.TK BBQAPR 

SRA moul 

JMP FLEX 



END 



NO ERROR (S) DETECTED 



SYMBOL TABLE; 



BEGADR 


A002 


BFDDRG 


A07B 


BFDINT 


8026 


BFDRED 


8029 


BFDPST 


8038 


BFDRTR 


8072 


BFDSBU 


A07E 


BFDSPG 


A07D 


BFDTRG 


A07C 


BFDWRT 


802C 


CHKl 


7F3F 


CHK2 


7F47 


CMPDRN 


7F35 


DEFAUL 


7F4F 


DONEMV 


2737 


DRIV21 


7FFS 


DRVl 


7FD6 


DRV 2 


7FED 


DRVSEL 


7FD2 


END ADR 


A004 


FLEX 


7100 


FLEXHI 


7O0O 




28oa 


FLxedS 


714^5 


Pl^XDRG T^F 


FLXLOE 


37FF 


FLXWST 


7150 


INTPrl 


7F23 


INTPI2 


7F2C 


MOVl 


271E 


MOVFLE 


2700 


PC 


A048 


READ 


7F17 


RESl 


7FB1 


RES 2 


7FB8 


RESTOR 


7FA2 


PETl 


7FF9 


RETIO 


7F3B 


TAPM)R 


A020 


TRKPTR 


7F13 


VERIFY 


7F92 


WRITE 


7F67 


XTEMP 


7F11 
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Hawaii Institute of Geophysics 

2525 Correa Rd, 

Nonoliilu. Hflwatr96822 

sr sr >fr Vl)Ul.D YOTJ LIKE fO WAKE YOUR ^0 
CEi^El^ATE MUSLC'> VOULD YOlJ LIKE 10 DO IT 
CHEAPLY, <;ET STAHTEO UUrCKl^V, AND HE iVBJ-E 
TO 1:::^PAKD TO H IGCER AMI) UETPER SftUI^DS j1& 
YOU SEli VilLVr CAN BE l)ONE'> 

lUliM PEIUIAPS YOU VOULI) Di! IWTl-RJCSTi:!) 
IN mAT HAS BEEN HONE ON MY SYSTI*:!!. HEliE 
KS A VAY TO i:0 AT 11. 

SINCK 1 11 AK E^CrNEi:H, I'VE ALWAYS 
BUILT THE HAR»>^vAlU? F 1 JU^T AND IHE SOF'lVAnE 
LAST. TlUS FLIE^ COUNTER TID THE 
CRADIT^QNiJ OF miE TOP •■ UQ'^t PROGIUMJIER, 

sirr «\« rm vjiv i m. 

HEHE, BOTfOK IS THfe KitY YOU 

CAN GO AT n , 

* * Jf: nUi! HAm)l>Anji: :ic * 

TIIE GENERiTlON Of rnJSlCiiL TONES WITH 
A WICROCOWPIJTER CAJ^ ni DONE ViTH A 
DIGITAL - TO iVNALOG i:ONV)i:RTOR. VfHICH 
You CAN BUILD YOURSELF. IT IS NOT 
NECE^?SARY TO PUT flONEY INTO A D-A 

conv:':rtor hug. or to sijpply Tmi: minus 

POV^Hil SUI*PLIES THAT WAY GET INVOLVED IN 
DOING IT ' RIGHT' . 

FIGURE I ^mm A SIWLE 
1) ICITAL-TO-ANALOG ( U-A5 GONVERTOR. THIS 
SCHEIiiiTIC ASSmiKS YOU HAW /U.READY 
ADDRESSED A rCCriOHY LOCATION FOR HIE D-A 
FUNCTION. WITH A DECODING OF THE 'ADDRESS 
LINES. IN THIS dXSll THK LOCATJON IS 
HE1<>, AND EXECUTIKG A STO«E-A- AT-BE 10 (B7 
Fdl9) INi^miiOTION IUI»ES WIRE DEI^ 
MOMENTAIULY. 



TIIE i^ HIT COilPUTKR DATA DUSS IS 
SUPPLIED DIRECtl.Y TO OUC tMGHT INPTJT 
PORTS or A 74 100 Q-l^lT LATCH, tvlircH Gll/UiS 
EIGHT DATA Hl l!^ ^HFN i^lNH 12 iND All£ 
HIGH. AND RETAINS THEH INDEFIKITELV I^llEN 
PINfi? 12 ;USD ARE LOV. THESE DITS A IE 
PHKSENTED TO W EIGHT OirfPUT Pl^fS. 

IF YOU iVJ.READY HAVE AN H^HlT PORT 
AVAIIiVULF, YOU ALREARY HWE EV.EKrrHI!^G 

BUT fuji RjrsisTtu^. goNFn^lRi THK Mvq 

FOR OUTPUT. /WD TIE THE I^SfSTOR f^ETlitRjfc 
TO TttE EIGirr ifMii^. 



•TfmO LATCH 



10 K Jkw 



t 

5 



^ EACH 




Off If wirirr 
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TJE CHOUP OF 47K AND ISSK HESISlOl^ 

coNsrrnnis viwat (s kwo^tc as Aii m\ - 2r 

LADDER Ml?: rWRK* . A VOLTAGE APPLIED IX) 
AKY INPUT TEimiNAL HAS HALF THE EFFECT ON 
THE OUTPUT VOLTAGE AS DOES A VOLTAGE 
AI'PLIED TO THE NEXT INPUT TERMINAL TOWARD 
THE OUTPUT, THUS Mimii A BINARY NUMBER 18 
API'LIICU TO THE EIGHT INPUT lEKHINA^, 
FROK THE 74100, A V«^LTACE APPEARS AT TOE 
OUTPUT V»nCJI IS PROPORTIONAL TO THE 
BINARY NUMBER. FULL SCALE 0U1PUT WITH 5 
VOLT INPi)TS IS ABOUT 2 1/2 VOLTS, 
LOADING ON THE OUTIMJT DOESN'T CBANOE THE 
PIlUPORTIOJiS OF THE NrrWORK, SO Hi^ST AKY 
HOME MUSIC AMPLIFIER CAM BE FED FROM THE 
OUTIMJT WITH PLiCNTY OF VOLUME, REGARBLESS 
Qf Tip AmiFIEH miiARilCTERISTICS- 

•m JiUUlPMENT SUCH AS THE 74100 DOES 
NOT PUT OUT A rULt FIVE VOLTS mE!i HIGH, 
DUE It) THE INTERNiVL CONFIGURATION OF 
TRi\N:lISmi^, TD- DOES. HOWEVER, SUPPLY A 
HIGH IMPEDANCF OUTPUT MIEN TOI? OU^fTUT IS 
PULLiri) nir.HlilR m\N THE NOIU'ML 4-^ VOLT 
OUTPUT. IHUS THE IK RESISIORS CAN PULL 
THE Hh^H* OUTPirr Ul' TO 5 VOLTS. THIS 
Mf\KES ALL MUCH' OIHTUTS EQUAL, IN SP I IT? 
OF DIFFERENCES BETWIEN HIE VARIOUS TTL 
OUTPUT STAGES. 

THESE PULL-l/P lUiSISTORS A}\£ NOT 
NECESSjtRV, HOWEVER. LEAVE SPACE FOR THEM 
AND TRY THE THING VllllOUT. YOU VON T 
NEED PULL-UPS UNLESS YOU DfplDE YOU VANT 

precise voltages to come oot. this ish t 
n|!4;essary for music. 

a requirement of such a d-a 
convertor is that 'hie resistor values in 

THE Ml - 2R ilEI^ORK' BE FNOUCH ALIKE 80 
THAT THE OUTl'UT FROM A BINARY IwOoOOOO 
WILL BE THE PROPER ONE-BIT CREAIEH THVN 
THE liUTPUT FROM A D INARY II I I I I I . VITH 
A RESOLUTION OF BITS, THE RESISTORS 
CLOSE TO THE OUTPUT SH0U1.D BE WITHIN A 
PABTr IH 2.'56, 

HOVEM:n. FOR THIS PRCTECT, PICK A 
BUNCH OF RESISTORS FROM THE SAME BATCH 
AWD PUT THEM IN, DOHT VOHRY ABOUT 
THlM'tlKC miM, YOU'LL NEVER HEilR THE 
EHROliS, AS THEY *»ILL HAVE Mi EFFECT ONLY 
ON THE omTUT WAVESHAPE, NOT ON ITS 
PI^Q^IENCY, 

THINGS VOIJLD HE DIFFERENT IF YOU 
WERE TALKING AIJOUT T«»ELVE BIT OUTPUT. 
THEN MUCH MORE AfiCURACY WOULD BE 
REQUIRED. 

A CAPACITOR, ANYTHIi^G OVER ABOUT ONE 
MICROFARAD. CAN BE USED 10 COUPLE THE 
OiriPUT TO AN AUDIO AMPLE I ER, IN CASE THE 
AMPLIFIER DOESNT LIKE THE OFFSET IN 
CENTER VOLTAGE fHtSENTED BY A D-A 

JZqfi^lEWOB WTOSE OUTPUT IS ALWAYS POSITIVE 
VOlTrftES. 



« * * SINE GENERATOR SOFTWARE * * * 

SO FAR WE ONLY HAVE A DC VOLTAGE 

WHICH CAX DE CHANCED UNDER PROCR^XM 

CONTROL. WE DO NOT HAVE AN OSCILLATOR, 

SO OUR D-A CyVN*T YET MAKE PUSIC, BUT TTIE 
REST IS ALL SOFTWARE. 

CHANGING THE VOLTAGE FROM THE D-A 
CONVERTOR AT A RAPID fWT^ CAN Ifl^ A# 
AUDIO TONE, IT WIOULD flt #IC1 Td MjUCT tHE 



TONE A SINE - WAVE BY CHANCING THE 
VOLTAGE IN THE PROPER aiNNERt 

AFTER YOU Mi\KE THE D- V COKVERTOR 
W10RK, AND WBITK A FEW TEST ROUTINES TO 
OUITUT VOLTAGES, THEN SQUEAMS AND BUZZES, 
TO YOUR AMPLIFIER, YOU AiiE READY FOR A 
SINE GENERATOR, TO MAKE NICE PURE SINE 
WAVE TONES, 

EVKn IF YOUR HTCnER- LEVEL LANGUAGE 
HAS A SINE FUNCTION, THIS FUNCTION IS HOT 
APPROPRIATE TO GkWEJUTING AUDIO rfONES. 
IT IS FAR TOO SLOW. YOU NEED TO GO OliT 
WITH A CAJ.L OR USR FUNCTION AND RUN A 
LITPLE J1ACB1WE-LAWGUAGE ROUTINE FOR 
THIS . 

below is a sine table. agt!jally 
1t*s hi\lf a cosine, starting at the 
lowest mumj3er and efsdlng at the highest 
numjhlR. the Address into the t^vhle is 
the phase ^ dumber, indicatii^g how far 
along the curve \ye want 10 pick a 
volt;^ce. the data represent8? the voltage 
tu be cknkrated, in hex. note tilvt \uif 
way ihru the table appears hex uo, or 
mid-;>cale, with adjacent numbers cjianging 

AT A HATIDlR rapid RATE, WHILE AT TliE 
BEi;iiMNING AND END OF THE TABLE, THE 
CHANGE FROM NUMBER TO NUMBER IS MORE 
CR.\DUAL. 



12000 


01 


Ot 


01 


02 


Oil 


04 


06 


08 


21|lftd 


OA 


OD 


10 




16 


lA 


IE 


22 


20 10 


26 


2A 


2F 


34 


39 


aF 


44 


4A 


20(8 


4F 


35 


5B 


61 


67 


6E 


74 


7A 




80 


86 


RC 


9a 


99 


9F 


A5 


AB 


2^^2a 


Bl 


D6 


BC 


CI 


C7 


CC 


Dl 


D6 




DA 


DE 


E2 


E6 


EA 


ED 


FO 


F3 


2d;>a 




F8 


FA 


FC 


FD 


FE 


FF 


FF 



* * ^ THE SINE PROGRAM * * * 

THE COIIJ; «:HOWT< BELOW IS /\LL THAT IS 
REQUIREU ni GENERATE TO^ES- OUR SYSTEM 

USES NICELY Ht^DICATED MEMORY LOCATIONS 
FOR THJC VARIABLES A THRU Z IN TOM 
PITTLIN'S TINY HASIC. TINY-A IS LOCATED 
AT T-^ICE \TS Hi NARY VALUE, AT HEX 82 AND 
8;K TINY-B IH LOCAIED AT HEX 84 AND 85. 
THUS WHEN CALLING TrilS ROUTINE, WE PUT 
TliE DESIHIID MUSICAL PITCH IN TINY-A, AND 
THE l-OTE LENG1TJ IN TII^Y B, AND RUN THIS 
SUBROUTINE. 



>f>.ro 


nu 


00 


rCOSUB. 1 FINDING WliERE 


24>42 


ao 




flSX 1 THE P REGISTER 




ai 




f INS t IS, TO FIND 


20«('4 


Hi 




riNs t Tm Sim t^ie. 


2^*r5 


EE 


00 


rLDX,eo 




FF 


0004 


rSTX 0004, TABLE BASE 


204 A 






iLDAiV ea. pn€H value 


20 C 


^>H 


oa 


lADD PREVIOUS PHASE ANCLE 


204E 


07 


03 


r STORE NEW PHASE 


20i}0 


2 A 


01 


f BRANCH PLUS 


2052 






fIF NEGATIVE. CO?«PLE?IENT A 


205a 


4# 




f SHIFT RIGHr, TABLE IS 








f 1/4 OF 256 BYFES. 


2054 


77 


0.i 


rSlOHE TABLE INDEX 


2056 


FE 


0001 


ILDX TABLE ^ INDEX 


2059 


Alb 


on 


ILOAO SINE FROM TABLE 


205 B 


Vt7 




rSEND TO D^A CONVERTOR 


205 E 


DE 


84 


ILDX LENGTH OF TONE 


20<>0 


27 


OJ 


f.niWP OUT IF ZERO 


2062 






f DECREMENT X 


206a 


DF 


84 


r STORE LENQTH 
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20i)5 20 IJb rA(;Alil AT 204 A 

2067 ^% imrfiim 

THCS SINE CtNEIUTOR ROimWE CS FULLY 
RELOCATABLE \r Vi i:> CONTIGUOUS TO TOE 
SINE TABLE, MVii \F HIE SINE TABLE BEG IMS 
01* AN EVEN PJ«J TIPL.'i: OF 100 HEX. THE 
FJI^ST SIX Cortl NUb IN THE ROUTINE FIJ^D 
THE LOCATION i)> THE PROGRjVft, AND STORE 
THE r[IG[l Dili! IN 0^V>4. LOCATIONS 0003, 
0004 iVQI]) 0005 lUlE U:>ED FOR TEMPQILAIIIES. 

ONLY THE LOW" B TE OF TINY- A 1!=? USED 

FOR PITCH, ol: lom ine adds this Bri'E 

(LOCATION 83) ^ TliE rRKViOUg PPASE 
(LOCATION 0003' 'i'J ^^EGlUte HDV FAft AtllNd 
THE SINE TABLE It) MOVE FOR EA#R 
INCREMENT. THIS U^IBEH \S SAVED FOR THE 
NEXT ?iiSS. 

IF mE RESULT r^G PHASE IS IN THE 
SECtJ^D HALF OF THE lANGK OF TO 2r>5 , IT 
IS NEGATED. THIS f JLDJ? HIE SINE TABLE 
BACK ON ITOELF< m^AriNCr THE INTmE 
^yWEFOlIM WITH UNLY . liLv A TABLE. 

THE PlIiUSE IS THE^ SHIFTED RIGHT 
(DIVIDED BY THO> m my.\j^E T1£E TABLE EVpi 
FARTHER TO 64 BYTO^. THE ACCURACY OF 
WAVEFORM IS DEGR^iBEi/ A MZGLIGIBLE A310tJf4T 

BY THIS. THE PITCH RE> OLimON IS NOT 
DEGRADED. SINCE ALL RICH, BITS WEBE SAVED 
FOR THE NEX:r PASS. 

THE WBLfS POrWTER tS STOMD AKD 
RETRfEVED AjLQI^fG WITH THii: T/U3LE INDEX 
BV1E. AWD THE VALUE Fm)PI THE SINE TABLE 
IS RETRIEVED, THE SINE 1^ SIriPLY SENT TO 
THE CONVEIITOR. 

THE IlOOTn^E CYCLES 0!\ THE Nl/OTER OF 
COUNIS IN TINY-B. GIVING A CONS'l'AlvT 
LENGTH OF 'IX>HE FOR A C I V IN TINY-H, 
REGAJU)LESS OF THE PITCH- E/\<: 1 PASS THlllJ 
THE BASIC ROUTINE TAKES ABOUT 50 
MICROSECONDS. GlVh^C A 20 KlLOCYCl.E 
SAWl'LING llATE, THIS IS 100 Fi^T FOR SOME 
FURl^OSES, SO A DELiVY CAN BE ADDED TO 

Lowii TUE rrn;ii range, if youj op rqo far 

WITH Tuts, THE SAMPLING i\ATE ITSELI** WUi. 
BE HEARD, AS WILL BfcAT ttoT2S HETUlilhN THE 
SAMPLING RAIT Alii) THE DESIRJilD Fl^EaUENCY, 
SO PERHAPS YOU DON P VyA;^T T ) SLOW THE 
S/\ftPLING RATE iELOV 10 KILnCY LES OR SO 
(100 MICRO- SECONDS PER LOUP; 



* * THE SPECTHUM OF P ITI^HJilS * * * 

A DIGITAL DESIGNER WORKING WITH 
RADIO RUNS UP AGAINST A FREttUENCY 
PROBLEM, BECAUSE TH£ E^Y TUNC TO DO 
WITJI DIGITAL CtaCUITS fs TO IIIVUIE, NrtT 
MULTIPLY. 

V^mN" SVN'KSISI^MG A FREOTENCY BY 
DIVIDtWGFRtK A wmk HIGHER FREQUENCY 
CRYSTAL, SUCH AS TEN MEG/\CYCLES. TIBt: 
NUMBERS AVAILABLE FROM A DIVIDE CHiVIN AJiE 
FOUND lO BE FRACTIONS, NOT NICE ROUMD 
INTEGERS. MUSIC IS BUILT OF HiVRI"lONICS OF 
A FUNDAMENTAL NOTE. NOT SUBH^VRMON ICS OF A 

HIGH N(m:, 

IN THIS CilSE. THE PROBLEM IS SOLVED 
BY MULTIPLYING INSTEiVJ) OF DIVIDING. ALL 
r|IEQIIEN|:iES PRODUCIBLE BY THE SOFTWARE 
AM MULTIPLES OF* RATHER WAN FRACTIONS 
Bt, A. FUNDAlfENTiVL FftEHUENCY. TOAT 
FUllK«MENtm iJ5 "THE FI^QUENCY PRtDUGED 



WHEN TI-NY-A - I, AND THE LOOP MUST STliP 
THRU 256 SIEPS tO GT^NERslSE A CYCLE. 

WHEN TINY- A = 3, HIE PROGIUM STEPS 

THRU THE SINE TABLE THREE SIEPS AT A 

TIME. GOES THRU THE I^HOLE SINEWAVE TJiREE 

TIMES i\S F\ST. AND GENERATES A PITCH 
TliBEE TIMES i\S HIGH, OR I^HE NUSiCAL 

DOMIPiANT. ONE AWD. Oil1L4LF OCT/WE ABOVE 
THE FUNDAfiENTAL. 

AS TINY-A BECOMES HIGHER, ALltOST ALL 
NOTES IN IBE Ifl^SIC^U- SCALE APPEAR. 

WITH A 20.000 CYCLE PER SECOND LOOP 
RATE. 20*000 DIVIDED BY 2!J6 GISTS 78 
CYCLES PER SECOND . APPHOXI MiVTELY A LOW 
fBJSICiU- *E*. ALL PITGHl^i:^ PRODUCABLE ARE 
HilRMONICS OF THIS E', AND THUS IWSIC CAN 
BE PRODUCED IN THE KEY OF .*E* BY 
SELECTION OF APPROPRIATE HjUIMONICS. 

FOR EX^XIIPLK, IF TINY- A 1$ 
SUCCESSIVELY 4 , 5 , AND 6 . A MA^JOR T^UD 
TWO OCTAVES A}i&VE THE FUNllAMiiHT*L 'E' 
WILL BE PRODUCED, TJIE NOTES KSfOm AS E. 
G-SHARP AND D. 

AHA, YOU SAY, 'A = RND(3)'^4- WILL 
PRODUCE flOTES IN THIS CHORD. 

* * NOW mm SOME notes * * * 

TRY SETTfi^G A = WUIPPUP ri|0M I TO 
16, WITH B ABOUT 20d^ DECim., Ff3R A 
REASONABLE LENG'Ql OF NOTE. 

10 B=;2000 r LENGTH OF TONE 

20 A= I J STARTING PITCH, LOW 

30 X 0SRai256) ! OR HOWEVER 

!YOU 6i\n GOSUB mX 2040 

40 A=A 1 

50 IF A - 17 TRE:^ a = t 

60 GOTO 30 

THE RESULT SHOJJLD BE A NICE LITTLE 
RUN OF NOTES UP THE SC*U.E, ABOUT FOUR 
NOTES PER SECOND. REPEATING AFTER SIXTEEN 
NOTES. 

IF SO, YOU ARE OFF AND RUNNING. 
PLAY WITH A AMD B AND FIND OUT mAT YOU 
Ci\Ji 1)0 WITH IT. 

* * 51: ITS TIME FOR MUSIC * * * 

FOR A FIRST ATI^EMl^T, LETS J'liVKE SO^lE 
RANDOM MUSIC OH JUST FIVE NO'IES. THE 
FOURTH T?iRU EIGHTH BAJUtONICS OF THE 
FUNDAMENTS FORM A CHORD KNOWN A3 A M/VJOR 
7TH CHORB. SO PL/\Y \i ITH THEM, WITH T]£E 
HELP OF A RANDOM NUMBER GENERAIOR. 

«M> REI MUSIC I 

im D-3000 I LONGER NOTE 

I 10 A - RND(5> -i- 4 I CHOOSE NOTE 

120 X - USR« B250> I PLAY NOTE 

130 (;o'no 1 10 

mis WILL FLAlf" A CONTINUOUS: iftLOrtY 
ON THE CHORD, 

YOU MAY NOTICE TH/\T 'niE 7TH IN THE 
CH«RD StUl^DS A BiT OFF PITCH, THE FACT 
IS, HOWEVER. TH/IT YOU /IRE BEING EXJ>OSED 
lO THE TRUE 7TH CHORD, PERHiVPS Vm THE 
FIRST TIME. ^IIEN A = 7, THE PITCH IS 
TRULY SEVEN TIMES THAT AT THE 
FUNDAMENTAL. WE ARE SO USED TO HEARING 
THE *EVEN - TBMPERefT' SWND* TO ViHtC^ OUR 
KEWOARD INSTROMEtlllS ARE TIJMED AS A 
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COIU'ROMISH:, 'HIAT the true major 7TH CHOi^D 
SOI^OS A BIT OPf MUtti Wfe FIRST HKAR IT. 

)|c )»t * LETO IW'ROVE THE MUSIC ^ m 

MUSIC tS SUPPOSED TO fLWE MELODY, 
HARMONY. RHrnm AND FORM. VE ARE VELL ON 
THE WAY TO H;WING MELODY WITH THE LITTl.E 
PROGHAM /WOVE. TOE NEXT PROGIliVll ADDS 
RHYTHM AND FOIW. AWD SINCE IT STILL PLAYS 
ONLY OliE NOTE AT A TIME, IT CAW NOT HAVE 
HARMONY IN Tllj-: FORJl SUPPLIED BY MULTIPLE 

n^sTRUMwrs, but to the extent wii: play a 

croup OF jNOTES WICH AR£ M.L IN THE SAME 
CHORD, IT HOES HAVE HARMONY. 

HARMONY IS IMPLIED IN MUSIC BY 
CHOOSING NOTKS WirHIN A CHORD FOR A 
PERIOD OF TIME, SUCH AS A MEASURE, HERE, 
IN DO-RE-MI NOTATION, ARE THE THREE 
PR r MARY CHORDS USED IN MUSIC: 

S«ALE 1^0 1^ Ml FA SO I A Ti m 

TOrilC m Kl SO 

JJUH-DWIWANT FA LA DO 

DOMINANT SO TI RE 

NOTE T}LVr ALL EIGHT NOTES CTIf]? WHITE 
KEYS) APPEAR WITH THE USE OF ONLY THREE 
CHOl^DS , 

FORM IS SUPPLIED BY BREyUCING TBE 
SEQUENCE or NOTES INTO GROUPS OF FOUR. 
THE> VARIABLE M INDICATE NOTES REMAINING 
fN A MErf^St^fc. mmk IT Rl^ilCHM ZERO, IT 
IS TO FOIfR^ 

FORM IS FURTHER SUPPLJED BY SHOPPING 
AFTER 32 I'fEASURES OF FOUR NOTES EACH, 
COUWrED BY THE VARIABLE T- 

TO Ki\KE THE FORM INTERESTING, ME 
CHANCE Tllli: CHORD FROM WHICH It) CHOOSE OUR 
NEXT FOUR NOTES, AT THE BEGINNING OF EACH 
MEASURE OF FOUR NDTES. 

RllYDfM IS IMPROVED BY PERMllTIWC A 
RANDOM CHiilCE OF TDK LENGTH OF THE NOTE, 
WITH THE CONSTRAINT THAT NO NOTE IS 
ALLOVED TO E:<TEND ACROSS A BOUNDARY I Nit) 
THE J^EXT MEi\K<SlRE. THIS IS DONE WITH: 

B - RND(M) I 

WHEIUi: B IS THE LENGTH OF THdT WEXT 
NOTE, AND M IS THE NUMBER OF BEAIS LEFT 
IN THE MEASURE. 

SINCE B VALUES OF I THRU 4 ARE WAY 
TOO SMALL I'OR OUR lt)NE-GEl<ERiVTOR, iliE 
USED VALUES OF 2000 AND 3000 IN THE FIRST 
PROGIiAW ABOVE) B IS THEN MULTIPLIED BY 
4000. THEN 2Q00 IS PVBWAOti;ED FROlt B, 
THIS IS AN ARTIFAdT (W* THE PARTICULAR 
DOUBLE - INTERPRETER BASIC W"E USE. THE 
BASIC IS SO SLOW, THAT A PAUSE IS CLEARLY 
AUDIBLE BETlsEEN NOTES, SUDTRACTINO 2800 
MAKES A SERIES OF ONE-BEAT NOTES T/OCE THE 
SAME AMOUNT OF TIME AS A SINGLE FOUR-BEAT 
NOTE. THIS HUMBER WOULD BE DIFFERENT ON 
A DIFFERENT BASIC. PERHAPS IT I'LlY BE 
ZERO IF YOU HiVVE A FAST INTEWRIITER. 

HERE IS TJffi PROGRAM WHSIC2. 

Um REM 1^3162 

210 T - & r BEGINNING OF TUNE 

220 K = i I FIRST OF 4 MEASURES 

230 M = 4 ! FOUR NOTES IN THIS MEASURE 

300 REM WHICH CHORD FOR THIS MEASURE 

310 IF K=»l THEN J= 12 tTONIC CHORD 

320 IF K-2 IHEN J= 16 ISUHDOMINANT CHORD 



330 IF K=3 niEN J= IQ fHlGH DOMIN^j^NT 
340 IF K=4 THEH J=9 I LOW DOMINANT 
350 REM CHOOSE NOTE IN THAT ewtm^ 
36rt D = RJ1D(3) 4 
370 A - D * J / 2 

380 IF A>40 ITON A=A/^2 fTOO HIGH 

390 IF A=22 A=23 f ILLEGiU. PITCH 

40.> REM CHOOSE NOTE LENGTH 

410 B"Rr<D<M) 4 I 

420 M = M - B f REMAINING BEATS 

430 IF M° I IF B= I THEN A=0 ITHROW IN 

OCCASONAL REST AT END OF ME^iSURE 
440 B = H*4000 - 2800 IREAI, NOTE LENGTH 
6011 X « USR(e256) THE NOTE 

6 10 IF M=0 THEN H=4 f NEXT MEASURE 
6!i6 IF K-4 tHEN K-K^ i TNEXT HARJ1DNY 
630 IF K=5 THEN K= I TRECYCLE HARMONY 
640 IF Mn4 THEN T=T^ t f COUNT MEASURES 
700 IF T < 32 GOTO 300 fCONTINUE 

7 JO STOP f THE TIWE IS OVER 
720 B== 16000 ? PLAY A FINAL N01E 
731) A- 24 ! ON THE DOMINANT 
740 ;<=USR(H256) 

750 REM THE nJNE IS FINISHED. 
76.^ 15=^20000 r PAUSE A BIT 
770 A-0 r WITH NO TONE 

VM X=USR(fla^l^ 

GOTcy 2m rs^ART a new tuhe 

MIISIC2 PLAYS A 32 MEilSURE TUNE* THEN 
PAUSES AND 8TAJ^TS A NEW ONE. 

TIT^ UJLES IN THIS TUNE ARE TH/\T 
THERE Al. : IVI MEASURES, IN GROUPS OF 
FOUR. THfc Fli?ST MEASURE OF FOUR USES 
NOTES lUNDOMLY CHOSEN FROM THE TONIC 
CHORD (J'' 12), THE SECOND MEASURE USES 

niE iwSIC;VI F^UTITH CHORD, OR 
a^>,C-jOMINANT, TJE mtlW ilWD LAST USE THE 
JUlJSfCAL FIFIH <:H0RH. OR DOMINART. 

NOTICE T>2V^ VALUES OF J, 12 F»R THE 
TUNi :. 16 FOR THE S^^BDOMINANT, AND 18 OR 
9 /Oi^ TJIE DOMINANT. THESE TliREE CHORDS, 
AUOirtD UBrCTl MOST MlJSIC IS WRITIEN, HAVE 
SIMP E PITCH R.VTIOS TU EACH OTHER, WITH 
THE COM ;N ANT AT 3/4 OF THE TONIC, AND THi: 
SUSH^MMUI^IT V3 OF THE 1t]NIC- THE 
INTEi.Xjlf? 9, 12 AND AHE THE SMALLEST 

INTEGERS SATISFYING THIS RELATIONSHIP. 

Tm CTUAL NOTE PLAYED IS EITHER THE 
4TH, 5111 iR 6TH HARMONIC OF THE BASE J 
FOR THE GIVEN MEASURE, AS CAl-CULATFD BY? 

360 R ^ R:ID(3) + 4 
370 A = D * J / 2 

THE iJOCi^SIONAL DIVISION BY TWO IS TO 
PREVENT Xk*: i'iOTES FftOM BEING TOO HIGH 
PITCHED TO BE PLEAS IN^. 

* * >fc THi\T'S A FUNNY PROGRAM * * * 

WELL YES. IT IS WRITIEN IN A TINY 
BASIC, HA^ IN'; ONLY INIEGERS, NO ARRAYS, 
NO MULTIPLE ^-.TlTEPlEinS PER LINE, IF YOU 
HiVVE A FANCU i BASIC, YOU CAN SH^FE UP 
THE PROGRAM. PLEASi: DO. 

* * * A FANCIER VERSION ^ * * 

MY DAUGHTivR, SHARON. HEARD MUSIC2 AT 
^)ORK AND DECU)EH TO PUSH 190RE MUSIC 
THEORY nnt) JT. ONE OF HER PROGlUte 
CHOOSES AMOJ^C FIVE SEQUENCES OF 
Bi\RMONlES, EACH FOUR MEASURES LONG. 
S!NCE SHE DIDN'T KNOW COMPUTEl^S, SHE 
WASN'T BOTHEl^li BY ^ LACK OF iUlRAYS. 
SHE JUST SLUGGED IT OUT WITH WHAT TINY 
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THE TERminRL- 




Until recently all terminal functions were designed with hard- 
ware logic. A relatively simple terminal with limited functions 
oould easily requfre as many as sfxty or rno^e Tnlegrated clr^ 
aiits. More sophisticated terminals with a moderate armount of 
Intelligence could easily have over a hundred IC's. All this has 
now changed. With the introduction of MOS video controller 
circuits it has become possible to design a terminal using a con 
troller and a microprocessor that will perform almost any 
imaginable function with software. The CT-82 has one hun^ 
dred twenty-eight separate func^lonf^afl^of whiefl are software 
driven. It contains fewer parts than most "dumb" terminals. 

The normal screen format is 16 lines (20 lines selectable) with 
82 characters per line. This is an upper-lower case display with 
a 7 X 12 dot matrix. The high resolution characters are dis* 
played on a Nflotorola Data Products Mv^d®0 series monitor 
with a green P*31 phosphor. This monitor has a 12 MHz video 
bandwidth and dynamic focus circuits to insure a crisp well 
focused display over the entire face of the tube. An alternate 
all capitai letter format is available (optional) with 16, 20 or 
22 lines and 92 characters per line. The lower case portion of 
this character set has graphic symbols. In this mode the lines 
may be moved together to gfve a sal id figure or line. Direct 
cursor addressing combined with the plotting qapabillty mak^ 
ft possible to thdicate the end points of a line and then to 
automatically draw a line between them. 

Both the monitor and the character generator have sockets 
provided for alternate material In the form of an EPROM. This 



makes it poxible to have special termfnal functions, or charac- 
ter sets that can be switched in under computer control. 

The CT'82 has its own internal editing. functions. This allows 
inserting and deleting lines and characters, erasing quadrants, 
or lines; doing rolls« scrolls, slides and other similar functions. 
The CT«82 can block transmit completed material to the 
computer, or output material to fts own remole printer 
through the builtnn parallel printer I/O port. The termfnal 
can be programmed to operate at any system baud rate that 
IS normally used from 60 to 38,400. Tha baud rate may be 
changed at any time wi'thfn this range with a software com* 
mand. 

The cursor position, lype of cursor, cursor ON-OfF and blink- 
ing are all provided. A command is provided to print control 
characters and also to turn on and off a tape punch, or tape 
reader. Protected fields, shift inversion, dual intensity and 
many other miscellaneous features make the CT-82 one of the 
most flexible terminals available. 

A fifty six key alphanumeric keyboard plus a twelve key cur. 
sor pad is standard. A numeric pad may be substituted for the 
cursor pad (optional). Connection to the terminal is through 
a standard DB 25 connector and RS-232 signal levels. The 
CT 82 operates from 100, 115, 220, or 240 VAC at 50 to 60 
Hz. It weighs 20 lbs« and is a compact 18'* wide, 10'' high and 
18" deep. 

CT S2 Intelligent Termfnal 

assembled and tested . . . $795.00 F.O.B. San Antonio 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. Rhapsody 

San Antonio, Texas 73216 (512) PI4-0241 
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THE EDITOR- 

The only microprocessor editor with all the features and ease of 
use normally found only on large machines. "THE EDITOR" lets 
you fully use the CT-82's capabilities. 



LINE POINTER -Now you understand why the CT-82 has 82 columns. The left two columns 
are used for a line pointtr, which indicates the line of text being edited. 

m 

FILE WRAPAROUND-'THE EDITOR" may make multiple passes over the file being edited 
• without restarting the editor. 

AUTOMATIC CARRIAGE RETURN-The last word in a line will automatically, be started op the 
next line if it will not fit in the space remaining on the line. 

SIPfilPLE COMIVNANDS-Commands consists of a single letter, or a key press on the cursor pad. No 
complicated format to bye learned and remembered. 

MULTIPLE COMMANDS and RIPEATS— Command line may have more than ®ne command. 

"THE EDITOR" will execute command strings seqiUentlaHy. Repeat func- 
tion allows changes in a string through the text file. 

SOURCE TEXT TABS-Tab stpps appropriate for source text input nray be set to operate from 
the space bar, or any other key. 

SHIFT INVE^SION-T^ bi^bo^rd may lie sejt to produce eiarher capital, or lower case letters 
when shift is used. 



SCREEN POSITIONING— Scroll tap, scroti dowi^ liffe pointer up, lin# pointer down, hofrr&file, 
top of memory, bettom 9i memory, move relative to pointed line and form 
feed are provided. 



'THE EDITOR" is available only for Southwest Technical Products com- 
puter systems using the CT-82 and running under FLEX-5^, or FLEX-8* 
operating systerrls. If ma^ be ut#d #dit arty files, or programs compat- 
ible with the DOS, except binary files. Edited files are compatible with 
the TSC Text Processing program. The combination makes a powerful 
and inexpensive word processing system. 

Editor FLEX-SV FLCX.S®. $25m ppd. In Continental USA 

®E»LEX is a re^stered irademark of JSC lac. 





SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. Rhapsody 

San Antonio, Texas 78216 (512) 344-0241 
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COULD DO, AND rA^yt UP VITH THIS: 

* * * KUSIC3 * * ^:: 

100 N = I f NOTE 
13(1 P = f rHlL\SE 
160 Cn«206 JCONVERTOR LOCATTON 
lao ir N=2 
200 K° I r ?SASURE 

25# REH START 4 m:AKUR£ PHRASE 
25*5 P=P^| 

260 REK ONLY 8 PKRjLSES PER TON! 
26CJ [F ^;0T0 2000 

300 S»RND(5) ^ I !C:i00i;E CHORDS 

301 IF S«l PRINT ^nO FA SO DO' 

302 IF Stt2 PH[NT*JO LA FA SO" 
30JI rF 8=3 PiUI^T"^0 ?>O.^FA SO" 
304 IF S>4 PRINTMjO L V^^Rfe: Tl ' 

303 IF S3 5 PRINT 'DO L <^;*tRK*Sn« 

307 f CHOOSE RHYTHK 

308 RnRNDl3> I 
3 U) A=4a 

30O D°RIVD(3> rNEW NOTE PITCH 
50:i IF K- I IF Nn I GOTO S 10 
303 A=4}|-M2:kD 
510 IF Kn3 COlO R*IO+i4jOO 
3 12 E° 1 

313 IF 11= R H^^2 

316 IF i}=0 GOTO 330 

320 LET H= ])«4000-a000 fNOTE LENCra 
330 IF I Goto S« 1004- 1000 

lOOe REH SEND NOTE 

1003 Xni;SR( C > 

1010 N=N-^l 

1020 IF Nn6 I 

1030 IF N> I GOTO 500 

1040 K'K-*-! r ANOTHER HEASURS 

1030 \f K^l^ IC°1 

1060 [F K= I COTO 250 fNB^' PHRASE 

1070 GOTO 300 

1 100 IF K=2 A=64^I6*IJ 

1 1 10 IF K^3 An36>«>*D 

I 120 IF K°4 A=40Kl24cD 

1138 GOTO 1000 

1200 IF K=2 A=40+n*D-^4*(D/2) 

1210 IF K=3 A=64+16*D 

1220 IF K'«4 Vci36-^9«l) 

1230 GO ID 1000 

mm IF K=2 As4a#l2«D^29»(D/2f> 

1310 IF K°3 A°^^}6«D 

IF K5 4 A-3f>-^^*D 

i3a0 GOlt) 1000 

1400 IF K=2 AnaO-29*l)-i-30*(D/2) 

1410 tF Kn3 A=54+ IO*D-^7«(D/2> 

1420 [F )C=»4 An 43-^0*1) 

1430 COTO lOt^O 

1500 IF Kn2 Ana0^29*D+30*<D/2) 

13 10 IF Kn:J V34+ l4*D-»-34*(D/2) 

1320 IF K=4 A°3Gt'l4cD 

1330 GOlt) 1000 

laOO I CHOOSE 31ID M£y\SUkE RflVTBn 

; DEPENDING ON R 

laOl f EITHER 4-2. OR 4-1-K OR 2-4, 

ia02 f OR I-- 1-4, OR 2-2-2 

laiO IF N^l B=4 r 4 2 RHYITOI 

iai4 IF N° 1 GOI^ 116 

iai3 U=2 

iai6 K°» 

laia COTO 316 



1820 IF I r 4 i 1 wnmm 

1821 [F N= I GOlt) 316 

1822 IF Nn2 1 

ia::3 IF NnJi m^O 316 

1824 1 

1 81:3 Nn5 

10r:6 GO'fX) 3 16 

1830 IF N=l 3=2 I 2 4 RHYTH7I 

1831 IF N«l GOTO 516 
I8L^2 R» ( 

10:J3 N-'o 

1834 GOlt) 316 

1840 IF N=i B=i r t I 4 Rnmm 

1841 IF N° 1 r.OTO 516 

1842 IF N=2 B=l 

1843 IF N^2 GOTO 316 

1844 l)=4 
1843 Ni^5 

ia:6 i;oTO ii6 

I8!^0 B"2 ! 2 2 2 RHYTHH 
1H3 1 IF N<3 GOlO 316 
14353 N=3 
18;>4 GOTO 316 

2000 A=48 

20 fO lS°t520O 

2020 X^sUSlW C ) 

2030 A=0 ! NO TONE 

2040 B- 30000 f FOR A WHILE 

20^i0 XtillSRt C ) 

20<>0 PRINT 

2070 G<) TO !00 f AND START A NEW TUNE. 

IN THIS PROGRAM, MUSIC3, THERE ARE 6 
BEATS (N> IN A MEASURE, FOUR MEASURES ( K) 
IN A PHRASE. AND EIGHT PHRASES ( P> IN A 
TUNE. 

THE GHOIU) SEQUENCE FOR A PHRASE IS 
CHOSKN FIRST (LINES 300 - 303). IT tS 
ACTED UPON IN THE ROUTINES IN LINES 536 
AfTD LINES 1000 - 1330. 

THE RHVTH?i FOR MEASURES 1, 2 AND 4 
ALWAYS CONTAINS FIVE NOTES. FOUR OF 
LENGTH ONE. AJfD ONE OF LENGTH TWO, AS 
CHOSEN HY LINES 308 AND LINES 512 - 313, 

IHE RHYTHM FOR MEASURE 3 ALWAYS 
CONTAINS FOUR NOTES, CHOSEN BY LINES 30H, 
3 10 AND 1«00 - 1834. AT THE END OF SUCH 
A ME^\SUR£, N IS SET TO FIVE TO CONVINCE 
LINE 1030 THAT THE MEASURE IS FIl^lSflED. 

MDSIC3 PLAYS INTERESTING WSIC. 
NEXT TIME, I'LL SHOW iJBARON ABOUT 
SUBROUTINES AND ARRAYS AiSD lllE SAME TH IfTG 
WILL BE DONE IN HALF THE SPACE. 

IF you WOULD LIKE It) PtmSUE THIS 
WITB SHARON, WRITE: 
SHARON THOMPSON 
2306 HWY. AH, 
MCFJ^RI.AND WISCONSIN 33338 

* * * CONCLUSIONS * * * 

MUSIC CAN BE INVENTED BY COMPUTER, 
AND PLAYED AS IT IS GENERATED, THE RULES 
OF Min-ODY LINES ARE KJ10WW, AltD CAN BE 
INCORPORyXTED INTO A COMPUTER PROGRAM, 

AS THIS IS BEING WHI'ITEN, I AM 

LISTENING TO THE PROGRAM MUSIC2, IT IS 

INTERESTING ENOUGH TO RUN FOR Hl)URS 
WITHOUT DRIVING ME IjP THE WALL, 

* * * WHAT NEXT? * * * 
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OWE COKtJTlUINT NOT KENTI0NE1) COM]lS 
FrvOM THE tiUJiAfi VOICE WECHANISri, DOE TO 
THE OIFI' ICOLIV OF TIGHTENING OR LOOSEN I KG 
THE VOICJ? I1ECH/\J>(ISri RiVPIDLY, HOST IlUSIC 
DOES HOT Mj\KE JUMPS FROW NOTE TO NOTE OF 
'«MN AN OCTAVE, SUCH A CGBSTR^UHT 
m ADDED BY SAVINIJ THE IM«:ViaUS 
r^CTCH. GOIIPAJUWC IT WITH THE NEXT 
PROr^SED PITCH, AND MOVING THE NEW PVWm 
AB OCTAVE <D|^i3)E JOfll MULTIPLY A 2) IF 
THE MmP IS TOO GiftAT. 

'HIE SIKE GENERATOR PllOGHAW COULD DE 
EXPANDED TO JIANDLE TViO NOTES AT Oi<CE, OR 
niREE. THEN IT COOLD PLAY CHORDS, FOR 
TWO NOTES AT ONCE. I WOULD SUPPLY V^O 
PITCHES. CALCULATE TWO SINES, DIVIUE EACH 
HY 'l>0, iVNH ADD THEM TOGETHER, A 
I^OKPOSr-flL WAVE W0ULi3 HE CENEFATEl) WITH 
THE MOPErt Tio-IMTCH SOUND- 

HOLI^VMOOO* CA .»i A now hlqh PftrforsAne* dual-floppy silerocoiBputor, 
feftturln^ BUS coopatiblllfy and a n«w coritroliar dcaign« 

haa bo«n introducod by Smo)ca Sl^nai flroadcaatXn^ , daaignara and 
BAnuCacturara of anall bualn»<« cospuiar ayatana. 

the naw Alcroco»(>ut.er allow* up to 60K Of uaahla moiaory by 
addinv two more aloba. OiaK storA^a can Aieo incr*aa#d tn 
four aini-floppi«a or four e-lnch floppiea, 

i>rico for th4 -CUtRPTAIfi* ^Brcroconputer ia $2,595 rat^li. 

Tor Boro InforTTtation contact Bd Hartix). SnoH« SIQnal Dro^dctating. 



SURPLUS ELECTRONICS 
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WITH FLEX DRIVERS 

IBMSELECTRIC ^ 
BASED I/O TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $64S.aO 

• Tape Drives • Cable 

• Cassette Drives •Wine 

• Povtfer Supplies 12V15A. 12V25A, 
5V35A Others, • Displays 

• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 

Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 
130 Northeastern Blvd. 
Nashua, NH 03060 
Phone orders accepted using VISA 
or MC. Toll Free 1-800-258.1036 
in N.H. 603-889-7661 



^.I!»C IMKJVmJI'S l OK 

6800 



SWl rC and MSI 



•FAST - mm HuiJil l.oiuls IK in H Scomlsr 
•KKIJ \I5LK - Krror Kulr l.tt^s l lian I in JO' liVTKS, 
M:0^\ K^IKM - IMmrs Dirndilly Intl. Thi* 

Mot ht^rlxmril. 

•PI. I IS - KracI and WriN Iwiiimih Cily SlntAliiril 
I'lirmul 111 300 hatul. 



iCI M/3 SOFTWARE - 14,95- 



•rAssKr^IClll^KV|;J^c; sv^j iai Uw ih^ ic h 

c:jiss«i^ti# iiii«tp<^iiiA. l^lt iiiiatiii^y rNi(|iiir4iil, 

•hiLr t!.\>.\<#KJ{ HtJ|»|>4ir|s iiamtMl fiiits. luaci, tiam.*, 
mil, fitiflf inov«i^ dir^. tfiti^ 



•IMTCIIKS lur li \SIC:, \SSK3HliLKli and KDJ TOiC 
l^upliirrl iiativwd fili:^ ihriiiii^li tin; filii tin<ii4yi||f< 

•Oi'l lOPi.lL i:rW% on imsi!.mu - 6 % ndilrlioiml. 



^CK " 7 REAL TIME CLOCK - 49,95- 

•A riilJK CLOC^K. iHit a liini^r, kui^ps timv 
«iintiii|Miii)ily willi4iiil s«u-viciiig hy lh(t ^mipuliir. 
i*rovndi's iKiiirs, iniiiiit(«h« •<%i<N>tidH. 



•IN TKKK Uin>$ ran |)ro||iiiiiiiu«|^ liini^irim thu 
h<»tir. iniriijtn 4ir mi«iiiiii(I. 



•OI'TUIiM AL ]Mm44r supply alluWs «ilottli hi mn M'ith 
«niiiiilititr poWiir liirii«il off* l.*)^. 



-COMING SOO^ 



■•AI)'I6 DATA A<:^>1 ISI riO> HOAKI) 
16 <>liann«£lHt I'ni^raiiiiiinhlt' i'tn'ux 

Availalilu Ahoul Ftiii. L 



"^irilpeiiBy Jtrqieijtwiffliiii For OutuCaadinn 



3 



^JPC product! 



P.O. BOX SdlS 

l IlltMStf lUdh. MC i>t \ NA 

\[»I»»1.MI PKlt KM 

KOll MIII'riiNG H ilAM^UKt^ 
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Read-write memory is one of the most important components of your 
computer system. Whether you are choosing which type and manufacturer 
of memory system to buy or are preparing to design your own, a better 
understanding of principles of operation and system design techniques 
will enable you to make the right decisions. 

Before proceeding we must deal with the problem of semantics. The 
commonly used jargon associated with memory systems unfortunately 
is not precise and therefore leads to some mi sunders tarnding of 
basic principles. 

The manner in which a particular memory cell is accessed is described 
by the terms random access and sequential access. Random access 
implies that the latentcy. t^me, or the time required to access any 
particular cell, is nearly constant with respect to address. 
Sequential access means that one must wait a varying amount of time 
to access a particular cell dependent upon the location being accessed. 
Figure 1 gives examples of each of these classes. 

Volatility describes the lack of ability of a storage device to 
retain information with power removed. A non-volatile device will 
retain information with power removed. Figure 2 gives examples of 
these classifications. 

The terms static and dynamic refer to the necessity to perform 
periodic refresh to retain information, sometimes called AC 
volatility. Static memories require no refresh cycles while 
dynamic memories do. The structure of the memory cell dictates 
into which class it falls. We will discuss this in detail later. 
Figure 3 gives some examples of static ind dynamic devicesv 
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As stated before access time is the time required from assertion 
of required signals until a read or write is completed. Cycle 
time is the elapsed time from the beginning of one cycle until 
the next cycle may begin. In general, static memory devices will 
have access and cycle times which are equal. 

The reason cycle times are scfmetimes longer is related tt) the way 
in which cells are read. A non-destructive read out (NORO) leaves 
a cell unmodified after a read thereby allov/ing equal cycle and 
access times. However, under destructive readout (ORO) the contents 
of a cell are modified by the act of reading the cell and therefore 
must be re-written after the read is complete. The re-write time 
contributes to the increased cycle time. Figure 4 gives examples 
of the readout classifications. 

Now that most of the necessary terms have been defined we may coritinue 

with the main subject of this article, namely semiconductor read- 
write memories. 

The most commonly used read-write semiconductor memory in current 
micro computer systems is of the static type. As will be seen, 
this fact is attributable to the inherent simplicity of the static 
memory circuitry. Figure 5 schematically illustrates a typical 
static memory cell. The circuit is essentially a bistable latch 
composed of cross connected transistors and with load 
transisitors and Qg, Transistors and Q2 act as switches 
to connect the cell to the bit lines when that particular cell 
is selected by the word line. The cell is written to by driving 
the bit lines with the appropriate logic levels. The cell is 
read by sensing the logic levels of the bit lines which are driven 
by the selected cells. 



System design using static devices is relatively simple and 
straight forward. Standard design practices regarding layout, 

interconnection, and supply bypassing will yield good, reliable 
designs. Many examples of static memory system design may b2 
found in the literature. 

In the quest for greater bit densities, semiconductor manufacturers 
developed the dynamic memory cell, a typical example of which is 
shown in Figure 6. Motice that there are half as many transistors 
as the static memory cell example. 

The dynamic memory cell relies upon enhanced parasitic capacitance 
as the energy storage element, shown in dotted lines in Figure 6* 
The cell is written to by turning off using READ ENABLE, 
turning on using the WRITE ENABLE, and applying the desired 
logic level to the BIT LINE which charges the storage capacitor 
to the proper level. The cell is read by turning off , turning 
on Q^, and sensing the level of the BIT LINE. Even though the 
input impedance of is high, the charge on gradually 
dissipates. This unfortunate fact leads to one of the complexities 
of dynamic memories. The charge on C must be periodically restored, 
or refreshed, to maintain the stored information. The refresh is 
accomplished by turning on both and of Figure 6 which implies 
a simultaneous read and write. Typically, each cell must be refreshed 
every 2 ms. 

Most manufacturers have now gone to a single transistor dynamic 

memory cell yielding even greater densities. A typical single 

transistor cell is shown in a typical matrix organi2ation in Figure 

7. A single cell is shown as and C.|. For a write operation the 

proper logic level is applied to the DATA IN line, the proper 

ROW ENABLE and COLUMN ENABLE are turned on to select the cell, and 

Continued on paQe 36 
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TfChnUcI S7tt«M$ CooVnltinti liK, It n4lilDg thv fLEx"^ disk 
09tritlA9 tytt4» avdll^bl* for Wtrtl OCM licensing. The 
0P*r«t1o9 t/tttn. ifrUtvii For tke fftO nlcrgprocvsior, H vet? 
▼irtitllt «nd fJttr«Mljr ft«Alb1«. It provides the user wUh « 
povtrfut set of i/stc« <o«n«ndi to control «ll 41 sit optr«t1ans 
directty froN tht Hter*s tomlMl* iem€ ispOrtjnt fe«Curfs 
li»c)«dt f«11y <jyit«««i< fi1« spicv «llocitl04t. «uteaot1c rcgiov«1 of 
Ckftctlve sectopi fro* 4 disk, «utvi«ttc sp«c« c^rosstOD «nd 
t«p«iis1on M ttit ftlei, conpltte «is«r onTlremif^t control usln^ 
the TTYSCT utility CO«Mind« printer ipooll*^ with Quouo 
iMn4l«<««nt. raadvi «nd sequontiol flics, «nd b«trh Job typo 
program e«ilry. 

Thr Utnu/ CoMMnd Stt inci«>o»d with FLEX' resides on the srstc* 
dUl. The tndlvldwel co>e<«nd$ 4rf only loaded lato iveotor/ «h«n 
needed. The tel of coiMunds noy bo nodi fled or eiponded it onjr 
tioit without tho necessity of rep1ocii»9 the entlrp oporiiing 
lyitott. Tries* vttMtiei perform such tiskt is stvlng, loodtng. 
copying, rcnonln^, deUtlng. *pper>d1ng» i<id listing disk fUis. 

Jit of the recesijrjr looli ^ro provided for coop1*t« uior 
nlerectlon wllh the dlS)i. 

Tit Is Currorttly off<?rl»ifl 4 Urge virlety of support softw«rt 
which runs under TLtx** fhoso progn^i Include in tisen^ler. 
te^l ediMng %f\\tm, t«Kt ewiput rorjnitter, its<*bler Un^ui^e 
debu^ p4C|[«9e. sort/nwr^e i»6Ck4ge. {5AM rile itructuras, over 36 
• tfdbtl9n«1 uttMly cotnmonds, «iid « «oon to t>e reteised BASIC 
cooiplfor, 0)1 available for licensing^ 

Infornatlon on the non.exclus^ ve H|l«aio If «v*f1«ble frcm 
fecnnicel S/stens Consultants. Inc., Sox Velt Lafayette. 
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The Home Inventory System is a 
series of prosrams designed 
for creating, updating, and 
reporting an inventory file 
that runs under the Smoke 
Signal Broadcasting RANDOM 
Disk Operating System on a 
6800 system. The system 

will operate on either a one, 
two, or three drive system. 
The random disk file access 
allows aniline updating atid 
inquiry of any item in the 
file Cmaximum of 511 items) , 
All functions of the system 
are available through the 
"Primary Menu". The reports 
can be directed to any port 
[hard-copy or CRT) in either 
64 characters/line or 80 
characters/line. Reports are 
sequenced by item number, part 
number, part name, category 
crde, or location code* 
Reports of requested location 
or category codes are 
available. Some possible uses 
for the system include: 
collections Csuch as 

antiques, coins, stamps, 
etc.), wine cellar, food 
items, or home furnishings for 
in^ventory purposes. The Home 
Inventory System is available 
from COMPUTERKARE SOFTWARE 
SERVICES 830 First Street 
Encinitas, CA. 92024 for 
$49.95. 



SOUP-UP YOUR TVT 

Or Edgar M, Pass 

Computer Systems Conautianis. Inc. 

1454 Latta Lan« NW 

Corvyeis. 6A 30207 

pncp Its first opjioorooco i« t^ Spriag of in tAdio 

BlectronScB. tbe TVT-II hoa beeo built by aore hobbriota theo 
■ny other aiatlnr cottacnictlon project. For yeara« tbouoantfs of 
fruitratad computer profroaaars hod dreaaod of ao effordabla 
boae teralDol tbrouiht vhicb tbey could coaaunciaCe eitb tbe 
ccvputer oc their bgalQeaa or uoiveraity. Vith the .ppeer.nca of 
the TVT- III the coat of auch a ha»e teralnel dropped fr«a over a 
thousand dollar* to Che |300 pviee ranso. It would be bard to aati* 
■ate how aany^ tVT«ll kits Sftutbteat Technical Producta and diol* 
Micro-Mart have aold. or hov amy people have built the project 
froa scratch or wtth circuit boarda ava liable from aoveral aourc<>a, 
but tbe total would be ««11 Into the thouaanda. 

The Modifier tiOAS to the haaic TVT-II circuit oa daacribed 
here naterially incroois tbe uaeYulneao ot the device. All of tbe 
aodif Icationa are coapatlble mith each other t and each i.a i&dependenl 
of all ochora, fvory aodJ fleet ion hna boen inatalled on a t least 
onw TVT>Mi and at leaat*Qoe tVT-lti Jiaa averjr enhan<:eaent descried 
telov. All of ths aodlf icatlona doacrl1>ed belov were developed 
end toated bj aeabera of tbe Atlanta Area tflcrocoaputer Hobbylat Club. 

•4 - Ctoraatarw - wt*^^am 

lb la aodification waa deaiEned and lapleaented by Dave Kvap, 
■ aeaber of AAHMC, aod waa further advanced by other aeabers of 
aAvKC. fl baa appeared in a nuaber of plac^a sines aod, though 
credit for the original idea has been diaput»d, it sbovld go to 
Dave Koap. The chango converta the 32 cbaractcra per line to a aingie 
paxe of 16 llnoa with 94 cbaractera per line. After tbe aodiil* 
cation, Che TVT-il will wiH function noraally with the curaer 
rtfiursinjR to !feMa after being aoved paat character 64 on line lA. 
Operation of coaputer -con trolled curaor board, acreen^read board, 
and aorial or parallel Interface boarda will not affected, 
this aod in cat ion greatly enhanc^a the uaefulneaa of the TVT-II 
aa a coaputer tsrainali and aalntotna thp qapi\»M).ty to uao the 
TVT-II with a standard blick-and-ph^to TV oeC 

The «odtf I cation requirea the addition of one TC, a 7466 
quad exoTr to tbe aain board. A ntuiber of Juapera are added aod 
PC foila aro cut. Read -each alep caroluMy and double ^cheeit the 
work before procaading to th« nei^t step. A aharp razcr blade or 
exacto kntfe should be uaed to cut platioig, Firat heat ths opot 
to be cut with a aolderlng iron to break do«« tbe glue under tbe 
foil, only a saall <1/16 ia.) gap is aacemSAry. Uae aaall aolld 
cooductor airs vitb plastic insulatloa for juaP»ra (30-vaure 
Bire-erap «trs la ideal). It is asaoasd that you bave a coapooeat 
layout and scboaatic eva liable. loaurs that tbe TVT-II is working 
Doraally before aaking tbla aediiicatlon. Tor thoaa vbo need to 
kiiow aucb things, address llns At is changed froa bigh-ordsr Co 
low-order in addrsssing logics 

Review figures 1 and 2 before starting, ^guro 1 abowa tt^f 
revisions to the characcsr eouniers snd other circuitry. Fi,gure 
2 aiiowa tbe aajor aodlf Icat ions to be aa«o to tbe bisrd itself. 
Ttiei) perfors tbe following changea, in order: 

1. Replace R7 (4.7K between fC'l7 and 10} e^b 4 1 , 2X unit. 
Tliia Increases tho dot-clock frequency by a factor of 
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tan*. 

2. Cut tb« roll tram IC-40 pin 6 to IC-40 pin 11 tindvr lC-40 
(Me flKurs 2>< To. do ^la -you viH hav» to B^ffm «C-40. 
IT you uood IC OfcltMto witl) lioloo in tho boctoA jrou oay 
■ot hi TO to r«aovo the tocket. 11 Yo^l do r^itov* iC-40 or 
■ aockel bo careful ( Oeaol^fvrtnK »n IC froo ■ pis ted- 
thru holo IJ not eaajr. C«e a aaall, hot iron and agldor 
wick OP aotdrr auckor. A/tar you cut the /oil, replace 
tC-40, belnv «'ftraful to rovorit the plmted-tbru holes, if 

*■«*■« ry. 

3. Cut the roll at 40-ft (IC-40 plfi and 40^13 oo the bottoa 
aido o( the circuit board (aee flcurr 2>. CUt foil at 
40-11 nnd 40*13 on tho top oi Che board. Cut I^U fvba 
40-4 1*0 33-8 ni the ro«d*thrU near 4<l-li fse^ fipurc 2>, 

4. Piitffyback <tie 7480 on top of IC-40 by bending »11 ptnit 
excvpt 7 and 14 oul horir.ari ta llv and «olcJer>tic ^ins 7 

and l4 ot 1^10 74tlO to pina 7 and 14 Oi rC^40. ]l you wlan, 
tbc 74 NO nav be iockt.t«^^ »fiS placr^ 9djA<iertC to 1^— 
aiandlni; vertically, vith btavy p<Hiter ai»ppl}i' «ires pro- 
vi4]inB aupport. Tho 748B wMl be labeled IC-43. 

ft. C«>c tbo loll on the boi to* of the PC tioar<i 91 23^19 
(a«o flituro 2.). Connect 43-3 to 17-12. Connect 43^2 
to 23*10, Thla odda an eaor Mto in aorlea with the vi^o 
out froB 23-10. Vith 43-1 »t loBic^ I CrioatrnR or con* 
nocted to •t} , tba video polarity ta inverted frea tbie 
norMl TVT-II dlapUjr. iritb 43-1 crouDded, tbe polarity 
ia norwal. Connect 43-1 to a aeitch or otber locic 
for out tipoiari ty diaplaya. Vbon uainc »n RY podulvtor. 
black cbaractera on a vhtte backcreuAd provide* tfVbett^t 
display. 

6. Cut tbe foil al 35-3 on tbe top aide of the iboujrd at ihe 
food-thru (aee fivoro 2). Conaoct 40-13 to 35-ft. Con- 
nect 40-12 to 33'», Cut the foil at 27-13 and at 27-S 

on tho bottoA 0/ ibe board (ace fieure 2>. Connect 40-13 
to 27«S>. 27-1 to 27-13, and 27-11 to 40-4. 

7. Connect 40-G to 3ft-4. 40-S to 43-fi and 40-4 to 43-10, 
Cui thu foil liet«e(;n 35-4 und 035 on the bottopi of ttid 
bourd (000 liieure 2). Cui tho foils ai 28-4, 2f(-5 and 
'33-fl on the top ot tbo hourd («bo fticure 2). Connect 28-5 
and 43-»4 to R33 (pad cloaeat to edge of ^rd). Connect 
2llv4 to k4fl by aolderlne a iujipcr fron 28^4 to Che roll 
taaodiately bcloe it on the bottom of the board. Connect 
33*S' to 2«-4 

cut the foil froH 12«4 to 21*1 at 21-1 on the botto« of 
tb* boord. Oonnoct 12-4 (tho foil that «aa conoected to 
ai-I) to 21-24. Connect 2t-l to 21-12 aod 21-12 Co »ddreM 
line A9 «hlch lO the foil that aaa cut froM 27-9 ime^ 
filura 2). Connect 43-0 to A9. 
9. Oonnecc 43-A to 43-11, Coaoect 42-3 (tbe foil that vaa cut 
fro« 40-11) to 43-11, Ooonoct 33-«. (tbe fotl that eas cut 
troa 40-1^ to 43-12. ne«o imo J^ap^ra »ro »horc «lreo oe 
tbe top of tho board (aaa fiffurt 2), 

10. CoMOOct a9<-9 (tht foil tbmt vaa cut froo 33-9) to 43-13. 
it, Doublo*check your work, then apply pooor. 
la. Adjuat R4 and M for ceoterod diapla^. If Bd^ustinf R« 
elll oot reduce the vidth of tb« dlaplar enouKh , decr^aoe 



the value of 117. The exact velue of 117 nay be anjriiborB 

rroo saro to 2.2X* depondlnf on your other coaponeot valuea. 

13. If* after obtalolnf a properly-centered dlaplay, you notice 
tbat BOM charactera looe dota occaaionally . you aay hood 
to replace tC-22. 8eo« ourpluo IMS'* ire Aot f«at eoouKli 
for 94 charactera per line, ebicb requirea aceoaa tiaoa of 

4^3/64 ftleroMcoodB por eb«rieter. 

14. If you cannot get a a table &4-cbaracter diaplay or cbaracterJ 
canM>t bo entered properly frofi tbe keyboard, re-check all 
otepa carefully , 

An eacelteot e«tonnion (not provided here) qgT tbia aodtfiestion 
vould be to uno the vtdoo polarity lavfe^ft^r « t tC-43 pin 1 to 
chanae the curaor indicator froo m 4>MbklnBvOOlld J^l^ck to aa 
altornatlnic polarity block* The character at that fioaition vould 
then be ahovn in altoroato white on black end black on v^hlte, aa 
in ujed on aovrral aore-e)cp«n« ive termln^la, Tho loputa to thia 
circuit vould Involve the cureor oddroaeinK eooparator. the 
aerial ized outputa of the character Sonera tor. and other control 




I 



RFPCAT m* 



Many keyboarda provide a repobt-key pool t ion ehlcb ia only 
a aoiientary cloeure to Uround, rather than providin^t tbs 
Circuitry tnr actually s»oeratinj{ repeateii character trane- 
Alaolon to t^o TVT»II. PkiEuro 3 provldea Cvo diasra^t of nlD*' 
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imUf) elrcultn ulilcrh irUl interrupt, tho fllrobe liii* end elBuXatc 
■ tbil>actor tMring %trudk vultipTb tlaoa, TKO propor circuit 
in choticn dep«ndeDt upon whether the keyboard atrobe Line If 
nareally«>high or norpally-lo«, Thlm modification la InetaLIetf 
■tin, Hhe *erlil interlace board. Run the ftine to ^e nam board 
an unuaed pin la the eerlal Interface board tfockot. For 
faater repeat operation, replac* €17 on the sain board eith a 
. 8 K7 {approxieatoly} unit or eonatruct a aeparate oaclllator. 
tfitb the circuit in flgtife 3. one character la goneratod each 
tl«e the cursor tliflalea vhtle tfte repeat key ta depreaaed. in 
practice, thia haa not been a problea: however, figure 4 pro- 
vides a SchAitt-trlggcr circuit vhlch may be uaed it a preclae 
niuber of eharactem ta ^aaentilajl« A circuit aisklar to thM 
appears ID Don l.pinC:a«tBr * a TTL CooiibooH^ 



7^ display on 1:he TV a^tmld tifen bo^ ^haractera «nd outfbersr in 
kSCl$ ae^^ienoe. If iH la noti itart checkio^ afffHala froa the 
2513 forirard and backward* 

scjtoaiMc oir DunAv 

ThIa «DdiricBCl«o 1 1 lAiCall«d cm tSi oraory «o4 board*. It sodiriai 

tti* uppvr four bit! of Chg mao^y Atkjre&tlng logic as thac cha dlapley 
■ppaara to aeroll «p t.m^ fiiM th» (•tmloai aCtmpLi Co (tMrform a 0<jridr 
dowo of>er<iCtau; fro* tho l*tc Itm of ti%o aeraar. To Ut$> l««M»nc this ehBi)t«, 
parrorn tho folUvifig otwr^tlona* wSll« iraCaTring to a tST-'lt icbeiMtIc 
diagrm and figuM 

i. 7ull IC'X. fttrallihcftn plna and 1 U ani raplaca. 

Cut fotta AS-A6 at chv wry ^ard adjaeant to tha oookac. 

3. ConnaeC ilvaa Ai*At (IK> co the aoekac a Ida of Cha «ut ^oila 
•ivd Unt* A3>A6 <Ol/t) CO the ochar «lda ac ajralata« Thaaa 
vliaa eumt ^ v«T7 there* 

4. CMnacC iC*34 pin 11 to rIo ^2 and to 7al^l ptn U. 

$. Connaet IC-)4 jaln 5 to £XASt*EOL and CURSOR- DOWN nc tho 

aain boar^ at emiveelant phatp^^m 
6. C«^l^a VI ring of etia 74t91 aei tl^). 

Wntt If you have • tpmf 7Ll9i, ic aay ba uaad in plact of t>M 74191 by 
tfiring tha ipp'r^prtata eorraapoodiag piq». The t«o u&ica are 
fairly alall^r in funotiocii (but diffaraftt in plnout dlagript. 

If tb9 caDputar-controilad-cutaor board la wLrad for hew-^up pfieraClos iipao 
rteapclon of a e«rtai» eharaetar, tbat option ahould b* rufl thru a aviceh 
eoetroLlln^ Cha c<»puC«r-OOOtroIlad eharaetar deeodiag only, not the taaaual 
(juiteh-dabouoelllg) aaedoni in ordar Co aaiactivaly diiabla IC wbar aerollioj 
only la daalred. 



The aoiution to the latplencnta tloa of th« break key au^K^^ted 
in tbe SftuthWeat Teclinieal Producta Serial Interface Board fn- 
atructlona in to attach a lOO^ohm. i-wa ct resistor b«tveen > b 
volts and one aide of a noma lly -open moaentary -ciontact push- 
button, and to attimh ^e o^ti^a side of the pushbutton to JS-l 
pl^ Gb, Ttae efleet ft to pull the RS-233 output of the aert^l 
interface up near ♦ 5 volta which i« thon raeoirnized by ttie llS-232 
receiver on tho other end of the line as a br<7ak alanal. This 
solution Torltaylrut ofttn raqulraa a aaparat* pustibuttaa aiac* 
aany Itoyboarda have a break-key poaition ifhidh piipfvides (» 
aoAOntary cloaure to ground, the aoiution in thia case la to 
attach a AX resistor (approxina te> betweati the puahb\itton 
contact a#d the baae of QS) on the aerial Laterface boariA. "Wtmwf 
tUs base of Q2 is grouMod. Ita output is close to t9 volte, 
whf«h la ^ocogniaed as ths break condition. 

DSBVGCIKC TIP 




I — -VWW WW — 



Ub(m power la first appUad to tha Tyr-II. ctv« poaitioa of Che cursor on 
t|4 qg,«««n and ttva eoACcnts of tha icrc^ dUiday vlU ba rantftM. Oabouneod 
tidjBtSa0* 1im*Uia% Um-w^ mM «taar-s««a*B mm^ ^ea be aptuaBSi^ Tb* tS» 
hMtlM im ^ dleda-er*ed t9|»i3»i^ ta ma taitfllit Tits imlCt sf Am 
op«raciona an » ln«v« tha acrean clt4r*d wlt^ Oa S Bgt B g fft^lfiiWii ffr 
ttM firiC location of tho flrac Una of tba MgaSR. Uhan tha euraot 
•tcaspca Co ooVB dovn on cha aoraan. tt viU do ao until it f«oGJiaa cfaa 
laac Una on tba acraae, ir uHich caae it vili raaain on tba laat tine tad 
I dtapLay vlll aBroil iv» 



If ao keyboard la available, the 2S13 is poaaibly defeedve, 
or the data being inaexytod tdrio or r^trlaved ttmt tAb T^T^II 
■evory j.a suspect, there la a quick eay to generaNbe a tes€ 
pattern on the screen. Dlaconaect the *«aory boarcf and connect 
the aeaory addreaa linea, Al-A5j to tha data Inputs of the 
character leAarator chip. This can bo done by aakinie the follow- 
ing c^nnectic)n«r 



icn-1 

ICtl-ll 
ICU*I 



\l 

to 



IC22-i7 







H li t 








I*. It 





















I>lHt\AY Oktk AS UPPKR-CASB 



KBYPftSSSBD BKEP 



8lBc« Cha u-Mafy of Cba TVT-II can store only the iov-ord«r 
miK bits of an ASCII character and the 2SI3 character Kenerator 
can display Qi\iy th« iaaan low-order 9ln bLtit. the TVT-It cannot 
dimpluy lo*er<c«4« data properly. For eMasple, lowar-caee ' P' 
la diaplayad aa a s«ro, Ivesr-caBe 'A* im dlaptayed as ma e»- 
Cianaitoit pplat. •tc. « aa mmf to* aaan frcw a review of an ASCtl 
ebtfracter <«rt Mlble, ft «ould be advantageoua to dlapla)- a lovers- 
t%m t»ttep mm tha wrriipaadini npptr^tm Itttar. HtflttBsttn 
provided in /L«ure 6 doaa exactly thla. If the two Moat aivnificant 
bita of an ASCII character art both at level Xi tb9 next.to-the-^ 
ttoat-aifnt ricant bit la changed to level O. Ko«9ver. the rubout 
or ^lete character (all bita at level 1) la left aa-is, rather 
than converting It to the UEkderllae character, aiaoe uny ayatess 
aend rubout cbaractera t0 cauae a ttae delay on traQa»taaion and 
relran«aM9loin of data, the aodification la ina tailed on the 
aerial interface tourd. Cut the bll 6 loll Juat above the aoeliet 
to the aain board and attach the bit 6 (OUT) lti>« tbor« (on the 
aocket aide). All Input Uses coiie Tra* the VART. 



It la often convenient to be able to bear an indication of 
characters being placed upon the acreen. While entering data 
on the keyboard, the ao\ind of a beop ior each %ey dopretnlon 
can eaally Increaae the tactle feel of the teralaal. then loadicff 
data tbru the control Interface fro* a caaaette interface or aod«a, 
the lack of b^ePa ftom the terjffliiin fflNi«d KlpiAir tikt end of tb« 
load. Thia aodtf icatlon^ ah%!«n in ftgure 0, adda n rlrcult baatod Si 
two ass ttaera MiLch will provide % be«p In a apeafcer when ita 
input line ta briefly brought to zero volta /roa ••S volta» Tlila 
Input lAat My be connected to tht keyprwaaed atrobe froa tha 
keyboard I to the keypreaaed atrobe oh the aal'ti T^*T- if bti^t^df to 
curaor-down on the Mln board* to any other dwalred level in the 
terninal, or to meme combination thru a one-pole, aultl-throv 
avitch. The flrat atage of the circuit aervee aa a oiM«ahot 
to lenfi^tben the very«brlof keypreaaed atrobe < TTie aocond atage 
aerves na an -oaclllator vhlch la cpntlnuoualy reset except when 
It la briefly released by the Qne^^hot* None of the ceaponanta 
are crltlcalr and the frequency of tbe oaclllator aay be eaaiLy 
changed bj- replacing tbe ,1 Ut capacitor Croa pin 2 to ground. 




BAaC51>ACt AND IIOR[ZO»rTAI^TA& 

Uany ayateaa Uae the tmckapace character (CTItL^K) aa a character 
correct ion device and ihe hor ixontal-tab character (Cnti.-L) aa 
a tabulation device. Uhf ortunately , In ^ny caaea, Such aa in ualng 
the South seat Technical Producta AC-30 caasette intrrfAce. the 
coaputer-controlled-^ciiraor board au«t be prosratuioif for a different 
aet of cliarartcra. fn %film , ttiff^ la no lnd%f!Be%OQ' that t||e 

backapace «ir liori3(^oivcat-4f b haa b»fD a^g^epte^^ ftim (todM icatioA^' shown 
In figure 7, providea a curaor-left for a bakcapece and a curaor-right 
for a horizontal 'tab. with only three iC'a and two diodes* and aain* 
taina the oiher feeturea of the coaputer-conirollod'.curaor board. 
Obvloual)'^ other iDlutionS »re possible, euch as n distributor. But 
thia Bolutloo la aiaple and ine«p«naivc Tlit inputs to the S-input 
NAkD gate provide decoding for all except the last bit of both 
backspace and horizontal-tab. The last bit Is then used to select 
between the two characters. The ^wo diodes provide fur the equivjilenl 
of o]»eo -collector outputs, since pulllip resistors are provided on 
the ceaputer -con trolled -cursor bobrd. Dependent upon tbe exsct 

■itiaift, jioiMI tewMTt ^ milimm dttttft« tint. 





T5-Z 



Ths bsslc TVT-II nny bo extended |ui^tj9 inexpensively through the 
sntaiiiHsttt* dvBvriM them, Mlat tt in •plMBtlr »ff*Qtl«* 

device in Its price range and extending its useful life-spas As 
momm habbyisla iiove te morv ex^naive CUT UralMli to ts^fvss* 
the speed of operation, other hobbyists wlM be sMf to purehase 
the asseabled units at reduced prices, so the life-spsn of the 
enhanced TVT-tl device any be even further lenpthesed, OWioua^. 
other aodif icatlona to the baaic TVT*II circuit are poealble 
and deairable, Theae would incluae, adding other bits Co the 

aultiple curaora. color diaplaya. blinking charactera. etc, Graphic 
diaplaya are probablj- beyond the capabllit)* o^i the bsalc circuity 
but the SouthVest technical Products CR-ei ssy t>r used to sdd 
t>ils capability for about one hundred dollars It anyone develops 
or has sod l flea tlons which would bo of general interest, please 
setsi B copy to ae for use by tbe 0%mhftm of the locsl coaputer 
club. 
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NEW PRODUCTS 



techftictl Sy^tecs COAiuK'nU foe. i\ miking the FLf** dMk 
oper^tln^ (/(tes* 4v^nob1e for ^enoril OlH licensing. IHt 
operiLing tyttea, writun for t^hg 6800 'Pi^rqfim%tM»qr , Is y*ry 
y«ri4tl1e 4ind cxtrertely fteMil|1». It f<ro^i<r«s the u9<r Mith ^ 
poverfut set of ly&tem coortmdi to coAt<»o1 9\} disk opentlons 
directly fro«v the user's temlodl. %om 1«iportflnt features 
)'nc)utfc fully i^fntnic fife tpicc tllocatlon. autcn«t,l^ reoi^vdl of 
tfrlectlve sectors froa 4 6it\ , auton^tlc srace conprjit^slon and 
f'icpARSton on tr»t llles. conPlete b^or environment centrol kisl/ig 
tliB TTYSEI utmi.J' co0ciind, prirtbr u^oltfi^ wUh gueue 
nBn«^enent4 randon arid sequent tal Mlc^, ii>d bat A J(>b type 
program entry. 

The UttlUy Ctfw«nd Set included wKK FLEX* resides on the ^yjteo 
d^sk. TKe indLvkduil cfmrtnis «re only loaded Into mehtory i^heri 
needei). The set of connands ray be nodified or expanded any 
t^ne wItKout IKe necessity of replacing int entire operating 
systaf). These utilities perforitt luch t«sks as ating, loading, 
copying, reheMrri9> {deleting, appending, and Msting dls^ flies. 
All of tKc nec4MS«ry tools ar# [Provided foff ccl^lcte user 
interaction Mith the dliK 

TbC «> currently offerlmj « \ar^v tirlety of support software 
»*hich ruftS undir fllT". rhese programs IncTude an assenbler, 
text edit ln9 systeift« teat ovtput focMattfr, asieotbTer lenguage 
debug package, sort/merge Paclta^e, ISM hie ^t^ructure5. over J6 
additional utility cofnnands, and a soon to be retl'eftscd RAStC 
conptler, a11 avaUable for licenilng. 

Infornution on the non«exCl usi ve license U available fro^ 
Technical Sy&teas Consultants. tnc.« tox 2^74. west iefayette. 
IndUna 47906. [31?) 4?3-546S 



Technical System Consultants, Inc. 1i pleased to announce 
the a«al1ab111ty of the TSC 6000 Debug Package. It Is an 
extrenely powerful and comptett assifibler Unguage progravi 
debugging tool which Is capable of sl9»u1at1ng all functions Of 
the 6B00 iBlcroproceasor. Including Intcrrtipts and 1/0 operations. 
It Is *» Ideal subittttiCe for Kerdware logic analyzers or CPU 
emulators at only a fraction of thr cost. 



Ally niiinbcr of breakpoints nay be user deffned. £ach 
breakpoint may invoke any one or coMbfnatton of eight different 
actions. Thesa actions nay be dependent on a user deftnad 
condition such as register A*Sff or mtnory location S1SSS*0. TKe 
actions »>y also be delayed or llRite^ by a pass count. 
KHtc^ran breaapolnts nay be set to enable profiling of the 
eMC(r»ed program, fiireikpolhts say be set In RAH or ROKI 

Conpleta sinuletlon control aTtows trace »^de to be enabled at 
anyttre. During trace, registers and opcode nnenonlcs are 
displeyed after each instruction is executet^. Sfn^le or multiple 
Instructfon stepping Is Pennftted at well 4s sinutetton speed 
confrol. The trace back feature allows Vii P9^^ e|ecutell 
Instructions to be viewed. Prograat execution' nay be halted it 
any tinf by operator command. 

Kenory protection and traps are another kty feature. Any 
tcctlon(s) of memory m^y ba write, execute, memory, or slmu>Ate 
protected. Txecutlon traps allow program exii on gc/teral 
conditions such as Interrupt Instruction, transfer Instruction, 
subroutine nest count, and Instructlor: count timeout. 

General features Include a line at a time asso^i^bler. 
disassembler, vieaory Interrogation commandSi he>: calcuUtor, 
machine states counter, stack protection, register modifier, and 
iiOde contcol . tn all, there arc over 50 comitiands aftfl^able. The 
manual includes detailed oBtratlnf Inst iMictloni as well as the 
conplete comrnanted source listing. ReHulres 9x al HCCK). 



SLefi^-SO Hanual and source llsMng 

SL6BO0C with KCS Cassette r 

SL6SOiQ with4»4nl FLEX' diskette 

SLfiUk-aor wfth e* fllX* dtskette 



S3&.00 

fsi-oo 



All Inquiries shoujd be made to Technical Systems >Consu it ants, 
Inc.. Etipx 2574. Vest L#fayelte, Tndlana d790C. 



6eD0 SORT/H£R0E PACKAGE 



TSC Has announced a full-disk tcttfmf%t Package for the 6600 
microprocessor. The packag* was rtporttdTy designed for high 
spaed and convenient operator Interface. Vrllten tn 6600 
asseAMy lenguage^ It Is directly compatible with the standard d 
Inch FIFX* disk operating system as found on StfTPC's OKAF-I 
floppy disk systtft. Any type af>d alie flTe may be sorted. 
Parameters for the sort nay be supplied In any of three ways; ts 
part of the cowhand line, thru use of a 'parameter editor" or ^y 
specifying an existing fiafanMter file. The package Is a full 
disk sort/nvrge mtaArn|i that flies too large to fit In memory 
will be brokeit tnto mulllple, temporary work files ^^ich ara 
Individually sorted and then merged Into one. At the end of the 
«erge process, all temporary work flies are delitt^-* U Is aUo 
possible to merge previously sorted flies. The final <>utBut flje 
n«y bo routed to disk, teftftfnal, or printer. Feature! of tiie 
TSC Sort Package Include: 

* Any sl^e. fixed or varleble length Input records 
' Fixed or varleble length fields 

* User definable record and field terminators 

* Accepts <nu1tlp1e input files 

* Mser-deff nable drives for Input, output and work files 

* Up to 20 Input or output keys 

* ToteJ son key length of *p to 1* SI. characters 

* Each key day be specified as ascending or descending 



* i:eys fli«y be reverse order of input 

* Xoys may be rloht or left Justified 

* Handles non-AsCT] coHatine ictjuehces 
■^JillUy to sort upper art4 lower cas« is equivalent 

* TtaL ibvois of run-ttmt messages 

" Uses fast «0<11f1ed t^ulctsort on internal sort 

* Nerge process utilizes K-way merge selection tree 

rnc1ude<l in the purchase price of (7S*00 (order part no. 
AP66-10) IS a com;>letc users nanuat and 6 inch fLEX~ disk 
containing the object code. Ho source listing Is Included with 
this package. The nanual may be purchased separately for SiS.OO. 
Contact Technical l^tCtmt Consultants, P.O. Box 2S7d, west 
Lafayetit. Indiana 47Mt. 



rho titeta Hotkm Olglacctor^ !■ a ramtom accaaa vldao dlvltlEon Its raaeluLion 
ami a©**^ «re unmatcHo^ tn induairy and tha frlca !■ ktnkcatablo arvywtwra. Th« 
Pi9l»0GtDr ai»d *n tn«xp«naivo tv carnvr^ mtm mil you'll n««d to fo nyo to wya 
vlth Vmr CSOO. Sines Qftorstlon Im ■tr«i9htrQr%Mrd , you dcn^t. Ivavo to be a 
iloft«ara w1<a24 tc utility the DigiaecCor'a oxtonalva capatotlitloa. Tho Hlcto 
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the REFRESH LINE is turned on. This action charges or discharges 
the capacitor To read the informatipn back the cell is selected 
by the appropriate row and column enables. The read afnplifier 
drives the data out line which is sensed by the output amplifier. 
A cell is refreshed by deselecting all column enables and selecting 
the proper row enable. The cell's level is sensed and amplified by 
the read amp. The REFRESH line is then turned on allowing the 
read amp to charge the cell back to the proper level- In this 
fashion an entire row is refreshed simultaneously. 

Figure 8 schematically illustrates a typical circuit for inter- 
facing 64K X 8 bits of MK4116 to the SS-50 (SWTPC) bus. Many of 
the details of dynamic memory system design are illustrated there. 

The MK4116 is a 16K x 1 N-MOS silicon gate single transistor cell 
dynamic memory array in a 16-pin DIP. Excerpts from ttie data 
sheet contained in the Mostek 1977 Memory Products Catalog are 
shown in Figure 9. 

Fourteen-bit Addresses are presented to the MK4116 in two halves 
and are clocked in by the two clocks RAS (row address strobe) and 
CAS (column address stobe) which must be properly sequenced as 
depicted in Figure 9C. The MK4116 has other allowable timing 
sequences but this was selected because of its relative 
simplicity. 

The timing diagrams of Figure 10 shows the timing of the memory 
interface. Refer Hng to the schematic of Figure 8 the delay 
line DLl generates the system timing. This function could be 
accomplished with one shots but the delay line is both more 
accurate and more reliable. 



For the time being we will ignore the refresh timing logic and 
explain the read-write logic. Before an access the input to and 
all the taps of the delay line are high. Flip-flops USA* and 
U12B are set while U12A and U13A are reset. This is the idle 
state. 

An access is initiated on the rising edge of 02 (rising edge of 
0^ ) if VNA is true. This is accomplished by USA which starts a 
pulse down the delay line via USA, USB and U9A-B, Note also that 
tti-e address present on the address bus is latched on 0^ as is 
R/W, This insures that these signals will not change midway 
through a cycle. 

One of the four signals RASg * RAS^ is fired shortly after the 
access has begun depending on which bank of S RAMs are selected 
by A^^ and A^g. The RAS clock strobes the row address Into the 
memory chip. The row address is supplied by the INTEL 3242 
Dynamic RAM refresh controller chip U3 which acts as a 7 wide, 

2 to 1 multiplexor. Sixty nanoseconds after the cycle pjlse 
starts down the delay line the 60 ns tap will go low causing 
the 3242 to output the column address. At 100 ns the CAS 
clock will fire strobing in the column address. 

Up to this point there is no difference between read and 
write cycles. The read cycle will be explained first.* 

A short time after CAS goes active the contents of the selected 
address appears at the 0^^^ pin of the RAH chip. The data is 
buffered onto the system bus through the tri-state latch U17. ^ 
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When the pulse reaches the 200 ns tdp of the delay line a positive 
going edge is injected into the delay line by U7G, USA, USB, and 
U9A and B. When this edge reaches the 80 ns tap CAS is terminated 
via UllC and U12A. Similarly RAS is killed by UllC, and USD. 
This same edge generates the LATCH signal which latches the read 
data into U17 allowing the RAM to go idle (i.e. no RAS and CAS) 
while still retaining data on the bus. 

A write cycle is nearly identical to a read cycle. On a write 
cycle R/iTwill be low at 02 ^^^^ causing U5B to clear. The READ 
signal which enables read data onto the bus will not be active 
during the write thus leaving the data bus free for data from 
the CPU. 

A write operation is accomplished when the falling edge reaches 
the 200 ns tap (the first parss through the delay line). This 
clocks the Q output of U12B to a low thereby applying a WRITE 
signal to the RAM chips. By this time, write data from the CPU 
is stable. WRITE is removed by the same mechanism which kills 
CAS. 

The 4116 RAM has several operating modes. The one chosen for 
this application is the READ/WRITE cycle shown in the figure 9c. 
For a read operation the "write" part of the cycle is omitted. 
For a write operation the "read*' part of the cycle is performed 
but the resulting data is ignored. 

The resistors m^arked R^j in the schematic are for'damping the 
ringing on the lines, keeping damaging overshoot to a minimum. 
The ringing results because of the almost purely capacitive MOS 
inputs. This, when combined with the parasitic inductance of the 
PC board traces forms a resonant circuit. The resistors i^ which 
usually have values in the 10-90 Q range, are chos-en empfrically, 
a typical value being 47n. 
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Magnetic core 

Figure 1 
Examples of access 
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types 



Volatile 

read-write MOS memory (2102, 4116) 
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Examples of Volatility classes 



Non Volatile 

Bipolar ROM (82S115) 

MOS ROM (2708) 
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SoBiB Examples of Static and Dynamic Milorles 
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Typical Static Semiconductor Memory CelV 
Utilizing 6 Transistors 
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Figure 6 

A 3-transistor dynamic memory cell 
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Figure 7 

A simplified typical single transistor 
dynamic memory cell 



42 

1. 



JSB' Micro Journal 



OiN 



WRITE 
RAS 



2 C 
4C 



PIN NAM^S 



3i« 

] I? 



C4S 



rib' 

^55 



OAm IN 

OfliJA I 

Fl# AO WFHt r. JiWlUT 

pOwl n (• Ejvi 

»OWl R I « 1? V) 

Gnou\(> 



Figure 9a 

P^nouf of the HK 41 1« 16 XI [^namic R/tM 



PARAMETER 


SYMBOL 


Mifi 


MAX 


MK ^ 
MIN 


MAX 1 


UNITS 




RAncfom it«l or Mrf^tl cytAtf ilmi 


tRC 


375 




375 




lit 


Re«cf«writi» cycle time 


tRWC 


376 




375 




f»l 


Page mode cycle lime 




170 




225 




r>s 


Acceti time tiom PrA"S 


IRAC 








?on 


ns 


AciM^ tim« Ifum 0^ 


^CAC 




100 






♦u 




OulCul bufl^r iiirn.of< clclav 


lOFF 





40 







i)S 




Ti^miuon xknt (ritt imj fill) 


IT 




35 


3 


50 


IVI 




fTS^S p/echarge lime 


tRp 


TOO 




120 




m 




Pulse wnjiii 


^AS 


150 


10.000 


200 


10.000 






ffTfS hold time 


^RSH 


100 




\3b 




i\\ 




CaS hold iFme 


ICSH 


l&O 




200 








CAS PuKc wid(h 


^CAS 


TOO 
20 


10,000 
50 


135 
25 


10,000 

65 


ns 
*\\ 




RAS 10 delay lime 


^RCO 


CR5 lo RAS prechargi* lime 


1CRP 


20 




70 




m 






lASR 


^ 









*y\ 




Rovv Arlrlrets hold lime 


mAH 


20 




25 




m 




Column AOdreu sei um time 


iaSC 


- 10 




1 








Column Adcttist hpld tlmi 


tCAH 


45 




55 




IH 




Column hold fffne r^firri/tic d lo RAS 


lAR 






120 




I1& 




field command itt-ufy tktm 


iftCS 













ns 




HtfUd comm^ikl htAti iim« 


'RCH 




lis 


Wrilt Gomm^fHl hof d limt 


IWCH 


*15 








ns 




Wriie comrnOfvd hod timif refi)reiici;d lo RAS 


'WCR 






120 




m 




W^tlt i!onwn«rKl t>uHe width 


•WP 


45 




5S 




ni 




MEIt ipQifinitnd to ff^ it»cl li^t , 




60 




80 




fn 






iCWL 


CO 




80 




oi 




O^ia in let-up tm§ 


IDS 












ns 




D«ti4n hold ttmt 


IDH 


45 




55 




tn 


Dtli'irv hofd timt ralcrcnctd lo HAS 


tOHR 


as 




120 




<il 




CAS prechdfge time (loi nago-mode cycl«> only^ 


iCP 


50 




eo 




OS 




Refresh period 


»ReF 




7 




7 


m\ 








-20 




■ 20 




nt 




10 WHITE delay 


^CWD 


70 




95 




n% 


ffffS lo WRIT€ deUv 


IRWD 


120 




)C0 









Fi gure 9b 
AC Characteristics of the 4116 
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The 4116 Read/Write Read/Modi fy/l/rite Cycle Timing 
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Figure 9d 
The 4116 RAS only Refresh Cycle 
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l^tfiCE -r DISASABLE3>) TOf I 



19 95 
19 95 



39 95 
39. 95 



24^95 



24, 95 
34. 95 



24. 95 
34. 95 



24. 95 

34. 95 



24*95 
34,95 



2tta95 
34.95 



24, 95 
34. 95 



19* 9f 
24, 9S 



SC-1 



CONPUTERUARE SOFTWARE SERVICES 
Fil^t Straat Encfnitas. California ^024 



dO|u^af||at i on 
(2716) 5v 


19. SO 
39 95 
49 95 


«ftAsalta/disk 
cassatta/disk 


29 00 
5a 00 


disk 


39. ys 


disk 


39* 95 


disk 

cassatta 


25. 5IO 
19. 95 


disk 

cassatta 


29, 90 
24. 95 




The folks at the Micro Works would like to say Thanks to the 6800 owners of the world for their enthusiastic 
response to our products. To do so, we are going to continue to offer our exceptional value 2708 EPROM System 
with a full $25 discount off list price, to those who buy the complete system, and tell us that they heard about it in 
Micro 68. The full system includes one of our very popular PSB'08 Prom System Boards, a 8-08 Prom Burner, with 
driver software in 2708, and a L. S. Engineering Prom Eraser. That is EVERYTHING you need to put your system soft- 
ware in EPROM, and change it when you need to. The separate items list for a total of $299.80, but the complete 
package price to Micro 68 readers is $274.90 (-♦'6% in California). There is a version of the software for just about 
everybody, so give us a call, let us know what kind of computer youVe got. and we'll ship you a complete 
package. . . From Stock! 

For those of you who are not yet familiar with the Micro Works Logo, we would like to introduce ourselves. We 
started out as 6800 users, and after spending more and more time looking for a variety of items that we f el t would be 
real useful, we ended up building them ourselves. As a result, every Micro Works product has real Utility built right 
into it, along with our famous Quality. We buy only prime parts, direct from the best sources, and the P C boards are 
done for us by the finest house we can find. All of our units (except the DM-85, our first kit), are assembled, 
socketed, burned in and fully tested before shipment. As a result, we have had very few takers on our 90 day warran- 
ty. So take a look at our product line, and see if we can t help you out. 



QUALITY HARDWARE FOR THE SS-50f30 BU^ 

PSB-08 8k of economical 2708 EPROM. lk of htgh speed RAM, 
and the capability lo move the I/O addresses to ihe top of 
memory, all for iusi 



B*08 Handy htlle 2708 Prom Burner, takes up only 1 I/O Slol, 
complete with Textool Socket. 

DS*68 Our famous Digisector, hobby computing's rnost power* 
rul and popular random access video digitizer, as original- 
ly designed for the 88 30 bus. Again, a single card unit. 

UIO The Universal I/O board. A Prolo board for the I/O bus, 
with a pre wired interfaee chip, and room \otrm>re than 30 

l,C/s. 



$119.95 



$99.95 



$169.95 



$24.95 



X50/30 The only extender cards we ve seen lhat have a ground 

plane on the front to reduce noise during debugging. $29.95/$22.95 



DM-85 Our first kitf A retro fit lor later 88B Disk Controller 
boards that allows any combrnatron of 8" and 5*' drives. 



$39.95 



GENUINE moo SOFTWARE 

MPRINT AM you need besides this 
2706 IS a pair of MP LA s. and 
you can pul a Malibu 160 high 
speed line printer on your 
system, (We'll sell (he 
printer, too ) $3^.95 

BIO PIC The Computer PoMrail and 
Biorhylhm software pacKaoa! 
3k ol EPROM, no source. Re* 
quires a 03-68, 16k of ram. 
and a Mallbu Printer. Your 
own smaM Business for only $l7s,00 

U2706 The same program that's 
source hsted in (he 808 
Manual, burned mto a 2708, 
Includes Block Move. Efase 
test. Burn. Verify, etc. Runs 
with an the bugs we Know 
about. S39.9S 

€6609 Brand New! An Emulator for 
Ihe Motorola S809. Allows 
you lo test and debug 09 
software before you qet ttie 
chip» 3k, on di*sK, S0e@ffy 
Smoke Signal o r Ftex. $49,95 



Now. although you are going lo start seeing ads for our new S-100 Digisector, the Micro Works is going to con- 
tinue to develop innovative, useful products with the 6800/09 market in rr^ind. Right now. we re working on a nifty 
graphics board; an 8k hunk of memory that displays either 256X256 by one dot, (great for games and graphs!) or 
128X128 by 16 grey levels (Digisector compatable). We're also working on some interesting I/O upijls, and would be 
interested to hear from you regarding your needs. Please, don't ask us when they'll be available, because as soon as 
we know for SURE, we*!! let you know. Right here, in Micro 68. 




P.O. BOX 1110 DEL MAR, CA 92014 

[714] 756-2687 l^qSK 
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©V© DO®!} p§fi 

SMOKE SIGNAi BRMDCASTING 
PRESENTS IT'S NEW... 



8-INCH FLOPPY DISK SYSTEM 

SS-50 Bus Compatible • Expandable to 1 Megabyte • 500K Bytes of Online Stordjj 
• Completely Software Compatible with existing BFD-68 Mini-Disk Systems 



Users that 
require at least 500K of online data 
storage will find the LFD-68 floppy system fits 
the bill. This system uses standard 8-inch floppies to 
provide this increased capability. The controller 
provides tlie capability of supporting up 
to four 8-inch drives for a maximum 
system capacity &f over 1 megabyte of 
online storage. This system is complats 
with system software and available 
in two configurations. The LFD-68-1 , a 
^ne drive system and the LFO-68-2, a two drive system. 

LFD-68-1 $1395.00 LFD-68-2 $1895.00^ 





^''^Ask about our 
^^newDFD 68 2 with 
4 isy^^ S-inch Uoubte sided 
' floppy disk drives with 5I2K 
' bytes ofstorofte per drive and 
^ capability of<tdding addidomt 
drives to provide over 2 mega-^ 
I by tes of online s tor age 
/ , — - 



SMOKE SmNAL|||i^iU)€ASTIRe^ 

31336 Via Coltnas, Wk»mK« ViUa9e. CA 9136) 
12131689 9340 

QSen^ nsmeof nearest deiftlif 



SMOI£ SI«1AL 




fiBQABCASTIier 



Comp«nv- 

City 

Sta(e/Ztp . 



58' Micro Journal 
3018 Kami II Rd. 
Hixsoa TN 373^3 



Application to Mall at Second CTcss 
Postage Rate is Pending at Chat- 
lanooge. TN 



TIME VALUE 
PLEASE DO NOT DELAY 



5-1/4 " Minidisk — Soft or Hard Sector 




D 
I 

S 
K 



\ferbatim 



SOUTH EAST MEDIA SUPPLY 



6131 Airways Blvd. 615-892-1328 
Chattanooga. TN 37421 



